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PROSPECTX'S. 



In offering to the public u new Scientific I'eriodicul, when scveid 
productions, somewLat similar in design, are already in circulation, it 
may be necessary to offur a few words in explanation of the general nature 
of onr plan, and of the particular characteristics by which it ia entitled to 
claim a distinction from other works of the same class. 

The Periodical Scientific Literature of this country consists, in the first 
place, of the Transactions of Philosophical Societies; in the second, of 
several Journals, devoted to communications on General Science, or limited 
to its jiarticular branches. Witli the former it is superfluous to say, we aW 
not likely to come into collision; they are the standard receptacles of 
valuable and profound memoirs, in which arc record ' the details of 
elaborate and original researches. Our .Journal has no aim whatever at 
becoming the vehicle of such communications. On the contrary, it is a 
distinctive character of our plan to exclude all papers of this description; 
and for this obvious reason, that, great as the merit of such papers may 
be, — (i^Ji absolutely in proportion to the depth of their scientific 
character,) — they are not, and never can be, of a popular nature. They 
are as a sealed book to the general reader, 

Tbe second class of periodicals to wliicli we Iiave alluded, are 
generally conducted with reference to the wants and tastes of the scientific 
reader only, and are chiefly occupied with original communications; in 
which the details of experimental research, or mathematical analysis, are 
developed at length. It is doubtless from such memoirs, and the means 
by which they are permanently recorded, that the science of this country 
derives its main support; but such information, however valuable, is 
conveyed in a shape little attractive to the general reader, and not calcu- 
lated to inspire an interest in scientific puisnits, or to e■s.Y^a\Iv ftve 
benrings aad relations of philosophic researches, 
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a PROSPECTira. 

In making these remarks, it is neither our wish nor oar object to 
apeak in terms of disparagement of existing Journals; but merely to 
explain that, great as are their merits, our scheme is essentiaUy distinct 
from theirs. We think it cannot be controTerted, that a general, con- 
nected, and, at the same time, popular view, of the actual progress and 
condition of the Physical Sciences, in a form accessible to Ike general 
reader, is slill a desideratum in our periodical literature. 

In the numerous and raluable publications to which we have 
referred, we find (for example) detailed and minute statements of 
researches in Astronomy. Now these may he thought extremely abstruse, 
perhaps unintelligible, by the Chemist or the Naturalist; yet the Chemist 
and the Naturalist may both be very desirous to know, in a compendious 
abstract, what is doing in the Astronomical World. Again, the minute 
details of the laboratory may appear repulsive to the Mathematician or 
to the Geologist; yet they might he glad to be in possession of an accu- 
rate outline of the progress of Chemistry. Again, although complicated 
details of processes and results, valuable in themselves, and to those 
occupied in the respective departments, may he very uninteresting, perhaps 
incomprehensible, to the ordinary reader, yet the man of general informa- 
tion, though not devoted to this or that branch of Science, may be highly 
desirous to know what is going on throughout the region of research and 
discovery. 

But, above all, the youthful disciple is naturally anxious to under- 
stand something of the advances which science is making around him; 
and in the benefit of which he looks forward with the sanguine expecta- 
tion of one day participating. Hence the importance of providing an 
intelligible, and, at the same time, correct guide ; one that shall place in 
its true light the progress and prospects of DiscoTcry, divested of all false 
pretension, and check delusive and visionary anticipation, — thus pointing 
out the right track to which the aspirant after real philosophical reputa- . 
don must confine himself, and opening to his view that promising field 
of research accessible only to the sober and well-trained follower of the 
principles of the Inductive Philosophy. 

We have hitherto spoken of Science in an abstract point of view ; 
bnt we beg it may he distinctly understood, that we mean to comprehend 
also its Practical Application to the Arts of Civilization and Daily 
Life. This indeed will be, to the larger class of readers, probably the 
most interesting portion of the information we are desirous of com- 
municating; and will consequently, form a prominent feature in our 
plan. Indeed, emanating as this Magazine does, from a Gallery in 
which are daily deposited, and introduced to the public eye an immense 
number of practical inventions, it will be naturally directed largely to the 
€ilucidatioa of the principles on which they depeixd ; our Exhibitioa-ttt 




PHOSPECTCS. 

our Publication will go hand in hand, and each will b« a reciprocal com* 
ment on the other. 

We have already said that our main distinctive rule is the excluiitm 
of all elaborate original memoirs of »cieni\fic researches. In their place, 
what we propose to do is, from time to time, to condense, into brief 
Essays, or Abetracts, such Accounts of the Progress of Discovery in the 
several brauches of physical inquiry, as shall place, in a connecled point 
of view, the labours of the different eminent individuals engaged in thea* 
inquiries. We shall endeavour to assign to each their relative tmpoifr- 
ance ; and, as opportunily may arise, shall commenl freely on their meritl^ , 
or &ults, as they may present themselves, in the exercise of aa impartial' 
critical judgment. In doing this, it will be our especial aim to diveit* 
every subject, as far as possible, of all technicati/t/ of language. This, ofi 
course, cannot always be entirely accomplished ; but we are persuadel 
that it may often be done to a great extent, with the aid of a few familiar 
and elementary illustrations, which, though not jietv in thems<dves, may 
yet be highly useful in rendering what is new generally intelligible. 

There is also, we are persuaded, from what we observe of the present 
state of public opinion, great room for elucidation of the real claims whicli 
Sdence has upon public attention ; considerable need for a due main- 
t«nance of its just pretensions ; and for a powerful call upon its real 
advocates to vindicate its fame from unworthy and unjust aspersions. Its 
connexion with the general advance of mankind in Improvement, Civili- 
zation, and national Happiness, is a topic well worthy of more prominent 
diacussion than it has yet received ; and the importance of a due attention 
to Science in Elementary Education, ought to be insisted on to a far 
greater extent than has hitherto been the case : above all, the higher 
claims of Physical, as connected with Divine Truth, must be paramountly 



Our plan, then, is to embody these and similar topics in the shape of 
what (borrowing a phrase from the Daily Journalists,) we may properly 
call a Leading Article. One, or more, of such articles (according to 
circumstances,) will occupy a considerable space in each number; and 
will be exclusively original productions, in which the ivriter will avml 
himself of facts and information from all quarters ; but for the combino' 
lion of his materials, and the remarks upon them, the writer himself will 
be responsible. 

A second portion of our number is devoted to the bare matter of fact 
oT Scientific Intelligence. Under this department we recognise fiw 
convenience of arrangement, four main heads. I. Mathemiitical and 
Pbyracal Science. IT, Chemical and Geological. III. Natural History 
and Physiology. IV. Practical Arts. Each of these vri\ (AiTiwui'^ ^* 
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factB," of nliich the espeniucnter boasts, but a confuBed maH of Arj 
results, utterly distasteful to a capacious and inquisitive mind, beat upon 
the inijuiry after truths of any real moment. Mechanics may teach a man 
how to construct a roof, and Chemistry to dye a coaf; but to suppose 
these worthy studies for a man who is anything above a carpenter or a 
dyer, is to degrade the character of the pursuits which befit a truly 
enlightened mind, or which can he considered as constituting proper 
topics to form essential parts of a course of liberal and sound education. 

With a certain class, and that, too, a class putting forth peculiar and 
almoBt exclusive claims to tho character of persons of liberal, gentleman- 
like, education, ive know that there exists a very prevalent disposition to 
treat Science not only with indifference, but with contempt : a dispositirai 
to look upon it as involving pursuits of a minute and frivolous descrip- 
tion, which c&n only be congenial to a very singular turn of mind, charac- 
terized no doubt hy a petty kind of cleverness, at best extremely quizzical : 
a sort of genius which bewUders itself, and seeks to mystify others, with 
certain enigmatical speculations, extremely ingenious, no doubt, but quite 
beneath the notice of the man of sense and of the world. The profession 
of Science is represented as full of cant and charlatanry; and the philo- 
sopher and experimenter are regarded as doubtless exhibiting wonderfid 
powers of astonishing the world by the display of their extraordinaiy 
discoveries, but classed with the thousand other daily prodigies which 
are exhibited for the amusement of the polite worid; and the eminent 
experimentalist, and the distinguished astronomer, are stared at, and talked 
of, along with the unrivalled rope-dancer and the unparalleled professor of 
legerdemain or of cookery. 

And, indeed, amid the various pretensions to Science, the numberless 
attempts (often surprisingly successful) to acquire a scientihc name, and 
the variety of schemes and projects which dazzle the eyes of men by their 
philosophic assumptions, it is readily admitted by all who can look a little 
below tfie mere surface, that there does prevaU so large a proportion of 
vain and empty affectation and quackery, as oileu to afford some reason- 
able ground for the suspicions and censures wc have adveirted to. 

A shallow and superficial smattering of knowledge, joined with a 
complacent sclf-suiliciency, sometimes deludes its possessor (hut more oflen 
the public) with a persuasion of his high philosophic endowments, and 
thence, cither hurries liim on in the pursuit of the most visionary theories 
in Science, in the one case, or of speculations equally visionary to the 
public, however beneficial to himself, in the other. 

El-conceired and crude theories may sometimes, indeed, unluckily 
explode of themselves, or may be provokingly overthrown at the first appli- 
cation of sound experimental criticism; and the ill-qualified aspirant after 
philosophic fame may receive a salutary check from such experience. -But 
if he be clever enough to shun the risk of such a catastrophe, he may, 
by due circumspection, rise to a reputation of philosophic eminence in 
the eyes of the world ; and if he know anything of his business, it will 
be hard if he cannot turn it to substantial account. 

These are the reproaches cast upon plijaical Science (almost vcrbatira), bj uu 

LamineDt professor, n'hom ne nill not namp, in a, public acadenucal lecture, u^— 
pnnted. ^^^| 
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It is clear, that for such uablushing pretenders to moke their way 
all, there must exist in the public mind some disposition to look favouruhlj'' 
on the claims of pliilosophy; but it is equally manifest, that there exists 
great want of well-informed and correct judgment to discriminate between 
the pretensions of ibe quack, and the sound teacher, — between the tjuali- 
fications of the loud but shallow declaimer, and those of the retiring but 
solid investigator. The class of works on these subjects which acquire 
popularity, and obtain a wide circulation, may perhaps be taken as no unfair 
t«st of the tone and character of the public taste and judgment. And if so, 
we feel compelled to state our unequivocal opinion, that that taste and 
judgment greatly need not only the occasional corrective of a scientific 
censor, but the more steady and salutary influence which will arise from 
the general diffusion of a wholesome kind of scientific information ; ad- 
vantages which it must he confessed bare been but very sparingly sup- 
plied hitherto, but which it will be our anxious desire to furnish. 

In some subjects, it is true (especially those which from their natoM 
hardly admit of much diversity of representation), such as Astronomy, 
Mechanics, &c., the authority of great names has maint^ned its ascen- 
dency; but in others, the case is very different. If we take only as an 
example the single science of Geology, it is perfectly surprising what a 
mass of almost incredible absurdity and ignorance is swallowed by a large 
portion of the public, while the sober researches of really scientific inquirers 
are disregarded, or condemned as visionary and even dangerous. 

Even within the more peculiar precincts (as it were) of Science, we con- 
tinually meet with exemplifications of the same deficiencies and absurdities. 
In proof of our assertion, we could cite many instances of the childish 
trash which often passes current as philosophical speculation, in the country 
of Newton, in the nineteenth century, in works sustaining a scientific 
reputation, and under the sanction of names really eminent in the philoso- 
phical world. A very few examples may suffice. One of the most able 
and justly distinguished naturalists of the day, has seriously advanced the 
theory, that the races of enormous reptiles, whose fossil remains occur 
la some of the older strata, are still existing in vast subterranean abysses. 
Another writer, in a grave philosophic paper, affirms that a live toad 
has existed shut up in a cavity without outlet, in a rock, ever since the 
creation. Philosophers without number, persist in beUeving, that hecanse 
the Bun'a rays heat bodies in proportion to the darkness of their colour, 
therefore all other kinds of heat do so. A long theory has lately appeared, 
grounded on the principle that heat radiates through water, a fancy which, 
it seems, not even the clearest evidence can dispel in some minds. There 
are still to be found those who claim the title of geologists, and yet deny 
the clearest inferences from known facts in proof of the immense length 
of time during which the different formations composing the earth's crust 
hare been successively deposited and elevated. 

It would perhaps scarcely be credited by those who have not, as we 
have, had repeated occasion to witness it, that even at the present day 
there are vast numbers of aspirants after the glory of squaring the circle ; 
that not many months since, a highly respectable and even learned indi- 
vidual, actually made a voyage across the Atlantic, for no other purpose 
^^Vio communicate such a treasure to the Brilia^i laa.fti.eTaB.'a'JYKta, 
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solution of this famous prublein, whiuli ended iu estubliahin^, hy tlie 
clearest demcmstration, that 49 are equal to 50 ! Mathematical treatises 
are published, profes'sing to place some of the most keenly contested ques- 
tions of first principlea upon an entirely new and perfectly eatisfkctory 
basis; which, on exammation, have turned out little more than servile 
copies of the errors and ohscunties of their predecessors. We could add 
many more esamples, hut we forhear, — at least for the present. We 
must pass on from remarks, intended to be merely introductory, to the 
substantial matter of our work. Meanwhile, we think it will now 
be allowed that we have made out our ease; that after what we have 
t^d, the necessity for such popular views of the state and pri^esa of 
"~ ' re here purpose to supply, and which we trust are suffieieally 

'.expired in oux' Prospectus, will be generally apparent. 

We Lave observed, that if by some the advance of Science is made 
jmatter of severe censure, aud by others of ridicule, it is because its r«^ 
and pretensions are totally misunderstood. If there be not generally 
'Vvijiced a due sense of its importance, this only shows tlie necessity fat 
urging its claims. If, again, superficial pretensions are palmed upon fbc 
world for substantial philosophiial attaiuiuents, it is because the world we 
too little able to discriminate them ; it is from want of due exposure, and 
the adoption of adequate means to enable the public to become better 
judges of such pretensions. In these respects, then, the existing state 
of things is far from being so favourtLble as might be supposed, to the 
substantial advanccmeat of Science : and this consideration will afford a 
full justification of the assertion, that we still need the application c£ 
judicious measures for the encouragemeut, diifusion, and defence, of retd 
Science, and the detection of fiilse pretensions; and a considerable aug- 
mentation of the powers at present wielded by the scientific periodical press. 
We thus clearly evince the necessity which exists for the discharge of 
the united ofiices of the advocate and the censor, — of the vindicator of true 
philosophy, and the exposer and castigator of that which falsely usurps its 
mme. The cause of real Science still needs an advocate: not a mere blind, 
[ualified panegyrist, always obtruding and upholding the claims of phi- 
ihy to admiration and pre-eminence, but a discriminating, impartial, 

id sober supporter of its just pretensions, in opposition to the narrow, 

iberal, and ignorant aspersions of one party; and a determined and 
critic, to expose all false pretensions raised under its name, and 
flSl pernicious errors with which the abuse of it may be associated, by 
'.liaother. The state of public opinion and prejudice to which we have 
.ttlluded, imperatively calls for such an exposition of the real character and 
^Sbjects of physical philosophy as shall vindicate its rank among the 
'irortbiest and most ennobling of lium^i pursuits i while the perversions of 
visionary speculation, and tlie abuse of it to promote more dangerous 
■error, require the severest castigatioa of the critic. Such defence of the 
4rue claims of Science, and such exposure of its abuses, it will be one of 
our main objects, from time to time, to supply; such an extended dis- 
semination of a sound knowledge of its principles as we have recom- 
jnende/i, anA such aids at once to the cultivation of a taste for its pursuits, 

' fhe fonaatlon of a correct judgment on th.e\r character, ' 
Js fhe essential part of our design to provide. 
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preeeuted to the president and aecretaiicfl 
□f all siiniUr Foreign BSHOciations, on their 
arrival in this country; to ba by them 
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ly be expected that, in thia our first number of the Magazine of 
ipular Science, and Journal of the Useful Arts, aome account should he 
^Tcn of the Institution from which it emanates. 

The tiiillety of Practical Science was projeetod in the Autumn of 
1831, by a few in(hviduala desirous to promote the intercourse between 
the cultivators of abstract Science, and persons engaged in its practical 
application; to illustrate scientific subjects in amanner at once interesting 
itruotivei and to afford to discoverers in philosophy, inventors. 
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improvers of iuventions, manufacturers, and individuals poBsessing inte- 
resting objects of virtu, the opportunity to bring before the public their 
discoveries or works of art, in an attractive and inexpensive manner. 

The finishing and fitting-up of the premises occupied the period till 
the 4tU of June, 1832, when the rooms were opened in the evening to a 
numerous company invited for the occasion: on the following momingthe 
gallery \va9 opened to the public. The number of visitors contributing to 
the support of the institution, was found gradually to augment, and the 
original proprietors were thereby encouraged to extend the basis of the 
establishment; and the most secure means of effecting that desideratum 
appeared to be a Royal Charter of Incorporation. 

The late Thomas Telford, Esq., the most eminent engineer of his 
age — whose name will endure longer than even the numerous works of 
his construction, which have improved whilst they adorn our country, — 
and Francis Giles, Esq., civil-engineer, were the first individuals to join 
the original projectors ; and in answer to their united petition, his 
Majesty was graciously pleased to grant the charter, which incorporates 
the shareholders under the title of " The Society for the Illustration and 
Encouragement of Practical Science." 

Authority is given by the charter to divide the capital of 20,000/. — 
consisting of 4,000^ in money, and 16,000/. invested in the premises and 
philosophical apparatus placed therein — into 400 shares of 50/. each. It 
also confers the privilege of raising a further ciipital to the extent of 
20,000/., io similar shares, should the proprietors, at a general meeting, 
specially convened for that purpose, so determine. 

All contracts are to he made under the corporate seal of the society, 
which, with the properties and affairs of the institution, is entrusted to 
the management of a council, consisting of not fewer than four, nor more 
than fifteen of the proprietors. The accounts are required to be made up 
and laid before the proprietors, at leaat once in every year, when dividends 
of the profits may he declared. 

It must be obviou.i, that where the arduous task is undertaken of 
accommodating a puLlic exhibition like the present to the various tastes 
of a mixed assemblage, there will, of necessity, exist some points which 
shall bo highly attractive to one class of visitors, whilst they will be 
regarded as comparatively unimportant by others. Thus the Persian 
rope-dancer, which, with its fairy-like music and elegant movements, is a 
never-failing source of admiration to the yotmg, may, by others, be held 
in light estimation; unless, indeed, a love of science shall lead them to 
examine and inquire into its ingenious and elaborate mechanism. So 
also with the automaton juggler; there are, however, some other marked 
features, some central points, as it were, of attraction, deserving especial 
Boticej anA to these we shall briefly advert. 



with the scries of Alagnets, which are prpj 
for the d^ly illustration of some of the appearances and effects of elect 
magneticat and niagneto-elecitrical phenomena. The E/eclro~Magitelf, 
posseasing neither Electricity nor Magnetism, until excited bj a very amall 
voltaic battery ; it then instantly acquires an enormous power of suspen- 
sion : on destroying its connexion with the batt«ry, it becomes again 
unable to support a grain. .Another of the same kind, and called the 
Ferro-Elecfric Sphere^ arranged to show the true causii of the Earth's 
Magnetism. A third, is a Self-acting Eleclro-magnelic Machine ; in this 
also Electricity excites Magnetism, producing motion in a spindle, and by 
an ingenious contrivance, which effects an alternation in the poles, con- 
dnues this motion, and gives out an uninterrupted succession of spurka 
and shocks for an indefinite period. The Magneto-Electric Machine,-^ 
in this combination Magnetism produces Electricity. Tliis instrumi 
was made in consequence of Professor Faraday's important discovery, 
electrici^ could be obtained by means of magnetism ; and was the ui 
one from which the first spark was first produced and seen in Engl: 
It now exhibits the spark most brilliantly and incessantly, — gives 
intolerable shock, — decomposes water,— ignites and fuses platinum- 
wire, &c. 

There is also an instrument which belongs to a department yet 
scarcely explored by scientific research, and one which 
often passed unheeded ; we allude to an apparatus for showing 
Compressibility of Fluids by means of hydrostatic pressure which 
produced in this machine to the unprecedented amount of 30,000 lbs. 
the square inch. 

The celebrated Steam-Gun is too well known, — and the 
interest it excites, far too generally admitted to require any particular 
notice. We shall, therefore, merely observe, en passant, that a new 
barrel has lately been added, which increases the power and the precision 
of the instrument. 

The unique engine for showing the Combustion of Steel, is 
worthy the attention both of the curious or the general observer ; althou^l 
the almost inconceivable velocity with which the wheel rotates, mayJ 
naturally, at the first moment excite some alarm. 

Amongst the philosophical apparatus possessed by the Society, may' 
be mentioned a Lens or Buming-Glass of nearly ibur feet diameter; 
A Oal-oxi-hydrogen Microscope of great power and unrivaUed splendoor, 
constructed by Cary, with various consecutive improvements made 
the superintendence of the Society ; and a Laboratory — intended to facili- 
tate the advance of science and practical knowledge. 

The Society receive for exhibition — Models o( Invttfnowa— ^ o^* 
5 of Nord Manufactme, anVijwA \fl Vuaas 



'pani^^H 
ectro^^H 

small ' 




n 



13 OALLGRY OF TBACTICAL SCIESCE. 

delivery in tlie tivent of sule, ot return on demand ; fret j\ 
charge rvkaleoer to their depositor!. It also affords every facility for the 
practical denitmst ration of discoveries in Natural Philosophy, or of any 
new application of knoivn principles to Mechanical Contrivances; 
reserving only to the Council, the right of determining whether the 
productions ofTercd ai'e suitahle to the Institution. 

We shall, in future Numbers, refer to a class of apparatus, for 
illuBtrating one of the most attractire branches of Natural Philosophy, 
namely, Optics ; but we have already exceeded our limits, and must not 
now dwell on thorn : still less can we advert to the numerous Minerals, 
Fossils, Paintings, and other objects of Arts, or to the extensive variety 
of Nautical, Mechanical, Architectural, and other Models. Indeed, it 
would be foreign to our purpose to enter into any detailed account of the 
objects in this interesting Collection : this comes more especially within 
tiie scope of the Catalogue, in which the Principles of Science, connected 
with the various models referred to, are familiarly and concisely defined. 
Our only endeavour has been to throw a cursory glance over its origin, 
general features, and peculiar character, to bring under the notice of 
oiir readers its objects and its tendency, and to show that it is what it 
professes to be, a Gallery for the Illustration and Encouragement 
OP pRACTicAJ. Science. 



The Society, anxious to cstend the utility of the Establishment to 
the utmost possible degree, directed by an Order of Council, in September, 
1835, that a Circular he addressed to all "the scientific and learned 
Institutions in the empire, proposing to fmiiish them with the descriptive 
catalogues of the Establishment, free of expense ; inviting the communi- 
cation of interesting olijecta for public exhibition; and requesting any 
suggestions that the local knowledge of the Members of such Societies 
might enable them to make for the advancement of the Institution, and 
the instruction and gratification of the Public."' 

Number of persons who visited the Gallery in 1835, exclusive of 
anniuil subscribers, proprietors, proprietors' admissions, and free admia- 
sions to artists, depositors, and men of science, — 80,375. 
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On THE NATtritE, Evidehcb, and ADVANXAOEa op thk 
IXDUCTIVE PUILOSOPnV. 
I. 
The Inductive Philosophy stands forth as the distinct shing hoast tf 
modem intellectual advancement, and the most prolific source of innu- 
merable iidvantagcB, — mental, moral, and phyBical. It has opened the path 
now universally recognised as iilone leading to the correct interpretation 
of Nature ; of that stupendous order of varied existence, and incessant 
activity of causation, with which we are surrounded and filled. It is 
justly characterized as a method framed in conformity to experience ; and 
stands essentially opposed to those artificial systems of former ages, which 
were but the vain chimeras of minds bewildered in the obscurities of 
verbal mysticism, or deluded by the conceits of gratuitous hypothesis, 
Bystema which cramped all energy of thought and invention, and fettered 
all freedom of opinion and discussion, By a combination of vague and 
immeaning abatructiona, involved in a pedantic jargon of empty terms, 
the scholastic disputants thought to settle the order of natural causes, 
and determine what muil be the character of physical laws. From a 
few abstract, and those hardly intelligible, arbitrary positions, they affected 
to advance, by the mere snhtilty of their reasoning powers, to a compre- 
hension of the entire system of the material universe. 

But the appeal to experiment and observation, and the high and pu» 
physical philosophy inculcated by Bacon, and practically followed up by 
Galileo, Newton, and their successors, soon established the dominion of 
principles, at imce more eoiTCct and rational, and better suited to the 
limited range of the human faculties. By the humble unpretending path 
of the inductive method, all the great triumphs of physical discovery have 
been achieved ; by a steady adherence to its principles, can we alone 
expect the further extension of natural knowledge ; and so long as they 
are adhered to, we can assign no limit to the progressive advance whidi 
may be made. And minds duly impressed with the sublimity of those 
inquiries which the contemplation of nature su^ests, will easily be led to 
recognise the truth and value of the inductive method. They perceive, 
in reference to observation and experience, an appeal to the sole testimony 
of nature: they would interrogate her in her own language, and in the 
replies to those interrogatories, afforded by experimental results, acknow- 
ledge the only real and legitimate authority by which the comprehensive 
truths and laws of the material world can be successfully elicited and 
established ; and by which simplicity and order are educed oat of the vast 
mass, and (as might appear) inextricable complexity of accumulated 
phenomena. 

It is not, however, our intentiontogo onwith a mere stringof encomiums 
on the Inductive Philosophy, Its claims are now generally allowed, and 
its praises held forth ; still, not unfrequently, its advocates and encomiasts 
entertain very indistinct notions of the real nature of the system they 
support. At all events, in the study of Nntuial Sovenw, 'rt ta'i'i't. \w: 
I j^j^wed to he a brsncb of no small interest and im^oitancc to ft^wHaaifc ■ 
^g||||M^ //fe na/Hie of (lie reasonings and the geneiaX groimis o5'J|^H 



li OS THE I.VDVCTirE 



aub«tan- 1 



evidence, by nhich GxpeTimcntal laws, and physical truths, are aubatan- 
tiated ; and this, in fiict, is what is meant by the expressions so commonly 
used by writers and teachers, " tlie inductive method," " the iuductiTe 
logic," " eiperimentid evidence," and the like. Such phrases, perhaps, 
pass current by the influence of custom ; but it will bo both an interesting 
and profitable topic of investigation, if we analyze their meaning a little 
more closely, and endeavour to exemplify and elucidate the nature of our 
convictions and inferences, in these brandies of knowledge, the degree of 
certainty of which they are susceptible ; and the sources of failure and 
error to which we are most exposed in the prosecution of physical inquiry, 
without some well-grounded principles of this kind as our guide. 

We propose, therefore, to devote, in several successive Numbers, s 
■mall space to the continued portions of an Essay on the nature, use, and 
advant^es of Inductive Science ; and in following out this design, without 
restricting ourselves to loo formal and technical a method, our first object 
will be to examine briefly the real nature of the inductive process : and 
to illustrate, by familiar examples, wherein the most essential and cha- 
racteristic features of inductive evidence consist, as distinguished on the 
one band from the mere evidence of our senses, and on the other from 
demonstration. 

We ivill merely observe for the present, that although this is a part of 
the subject properly belonging to the province of our Journal, yet we are 
aware it may be imaged likely to prove abstruse and dry; we therefore 
beg to assure our readers that we have no intention to lose ourselves and 
disgust them in logical subtiltics and metaphysical abstractions: such we 
trust vrill be far from the case. We shall merely entreat the patience of 
the student while we lay down a very few elementary distinctions, which 
we deem essential to a right understanding of the subject, and shall then 
proceed to those more general deductions, which will receive abundant 
exemplification by references to the actual progress which Science has 
made, or has fmled to make, precisely as these great rules of inductive 
evidence, (which we may, without much impropriety of language, term 
the logic of nature,) hare been obseired or disregarded. 



ON THE TIDES; 

AND THE RECENT PROGRESS OF OUR KNOWLEDGB RRBFECTIKG THKM. 

Among those grand subjects of contemplation and inquiry which the 
natural world presents to us, there are perhaps few at once more calculated 
to excite our curiosity and admiration, and of more practical interest, than 
the phenomena of the Tides. To witness, from day to day, at a cert^ 
regular succession of hours, an enormoua body of water advancing by 
alow degrees, defying all barriers which may be opposed, until it reaches 
a certain elevation, and then as regularly foiling and retreating ; its very 
apparent irregularities being soon found to conform themselves to regular 
-pniods; and all this without any apparent cause acting to produce it; 
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Mid going on with unceasing regularity not merely in one place, but oH 
<)Ter the world. These, truly, ought to be among the phenomena moat 
powerfully claiming our attention, and prompting inquiry into their causea 
and laws. But fiirther, when we luok at the great practical importance 
of the subject, — at the immense utility of these vast fluctuations in the 
economy of nature, as well as in reference to the purposes of human arts, 
their importance to the narigator, and their influence on commerce, it 
becomes, beyond question, manifest how large a share of interest the 
subject ought to call forth, and with what care it would he reasonable to 
expect it should be investigated. Yet we shall find that, until of very 
late years, it has been singularly ill attended to. The ancients had of 
course noticed the phenomena, and some philosophers had thrown out 
vague surmises that the cause of it was due to the action of the sun and 
moon: hut there their speculations terminated. On the revival of 
learning and science, we find several philosophers hinting at the nature of 
the cause of the Tides, though no one gave anything like a satisfactoiy 
explanation till Newton. He perceived at once that the phenomenon 
was, at least in its more general features, a simple consequence of his 
principle of universal gravitation acting between the sun, the moon, the 
solid earth, and the waters of the ocean. 

The great characteristic of gravitation is an attraction, or drawing, 
of every particle of matter in the universe towards every other particle ; 
aggregated masses, drawing of course in proportion to their masses ; and 
the intensity, or degree in which they draw each other, increasing exactly 
in proportion as the squares of the numbers measuring their distances, 
decrease. The sun, being a large mass, but at a great distance, attracts 
the moon, earth, tmd water; the earth attracts the moon, which is 
revolving at a certain distance about it, and the water, which is retained 
in a certain degree of adherence to it, though in a certain degree free to 
move. The moon attracts the earth, as the larger mass, more than it does 
the water, which is less. If the globe were entirely surrounded by water, 
the portion of water next the moon would be attracted by the moon, as 
being nearest ; the body of the earth next, as being the largest ; and the 
mass of water on the other side least, as being smaller and also more 
distant. Thus there would be a rise or swelling out of water on the aide 
towards the moon, and another rise or swelling out on the side away from 
the moon : the first mass of water being drawn away from the earth ; the 
eartli being drawn away from the second. The sun, being at an immensely 
greater distance, has a less powerful action, hut of the same kind. Aa 
the earth revolves in twenty-four hours on its axis, any one point on 
its surface is brought once under the moon, and once into the position 
opposite ; and at each position, experiences the rise or protuberance 
of the waters just spoken of; in other words, two daily tides, or high 
water twice in every twenty-four hours. Such is the elementary 
conception of the matter which was developed in a general way by 
Newton. But though these general principles are sufficiently simple, 
and require nothing fiirther for their comprehension than a 
notion of the nature of the law of universal gravitation, yet, for the 

mathematical analysis of the problem, when pursued into all v' 
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details, a number of far more abBtruM considerations are retjuisita to 
be made out and attendt-d to. 

Tliis attraction of the waters towards one part, ivould tlien create, 
as it wore, a swelling or protuberance along tbat meridian of the globe 
which was at the time under the influence of the cause producing it. Two 
such tidges, as it were, would exist nt opposite sides of the globe. This 
ridge, or crest of the water, would bo simply one enormous wave, 
extending in length from pole to pole, and in breadth, a quarter of the 
earth's circumference : this is called the tide-wave. Still, supposing the 
globe unifonnlj covered with water, these waves would travel round the 
globe, each maintaining always the same relative position and direction ; 
or, in other words, any one spot in the ocean would, twice in the twenty- 
four hours, be elevated to tlie summit of the ridge, and twice depressed 
into the bottom of the hollows between the ridges. The tide-vrave would 
move uniformly from east to west ; and its direction coincide with th« 
meridian, if the sun and moon were always in the equator. On this 
hypothesis, the phenomena would present themselves with undcviating 
regularity. The theory would be easy to investigate upon the principles 
of gravitation, joined with those of oscillating fluids. But this !s manifestly 
far from the actual condition of things. 

The globe is not covered with water ; nor are those parts which ore 
so of uniform depth. The sun and moon do not move in the equator; 
but the former in the echptic, and the latter in a plane very little inclined 
to it. Tliis introduces complexity into the phenomena, and great difficulries 
into the application of the theory of gravitation to them. Yet a certain 
modification of the simple comlitions will still be preserved. A line drawn 
through all those points which are on the crest of the tide-wave at 
the same instant, is named by Mr. Wbewell a co-lidal line. In the 
simple case above supposed, this line is a meridian of the globe ; but 
in the actual case of nature it is broken, contorted, and reflected into 
a variety of new and irregular directions. Still they will preserve acert^n 
degree of symmetry ; in the wide expanse of the ocean something like 
uniformity will be maintained r but even here, it will be readily seen, 
that many causes must be taken into account, as operating on the course 
of the tide, and the form which its ridge will assume in its progress. 

"The tide-wave," (as IVIr. Wbewell has admirably described it,) "by 
its motion, brings high water and low water to any place at the rime whea 
the elevated and depressed parts of the watery surface reach that place. 
The co-tidal lines, for successive hours, represent the successive positions 
of the summit of this wave: and if we suppose a s]iectator detached from 
the earth, to perceive the summit of the wave, he will see it travelling 
round the earth in the open ocean once in twenty-four hours, accom- 
panied hy another, at twelve hours' distance from it ; and both sending 
branches into the narrower seas : and the manner and velocity of oU 
these motions will be assigned by means of a map of co-tidal lines." 

If, for example, we consider the tide-wave advancing from east to 
west, it will be evident that the continents of Africa and South America 
will act as immense dams, which will arrest the progress of the tide, 
joii change jte direction. Coming directly agiunst those shores, and tl 



ox THK Tims. 



being stopped, it will take a course along their length : it will 
round the Capes in whit^h they terminate. These broken streams, 
were, will again meet with others occasioned by the like obstructions 
of other lands : their combinations, cither conspiring, or opposing, mil 
produce a vast variety of irregular and complex effects, often apparently 
nt rariance with any uniform law i whicli will again be still further 
modified by the extremely different amount of the depth in different parts 
of the ocean, and the form and structure of the bottom. Similar effects 
will result, with a much greater degree of complexity, in smaller seal, more 
broken and interrupted by promontories and islands. 

Such would be the first rudiments of the theory ; but Newton, In tlie 
developement of the vast system of universal gravitation, clearly saw that it 
would be utterly in vain for him to attempt following out the principle 
into all the varied and complicated results to which it led. He contented 
himself, and wisely, ivith verifying aU its great leading points, and leaving 
the minuter details to his successors. Thus in regard to the Tides, he 
proceeded only to the general demonstration of their dependence on the 
attractions of the sun and moon, and showing in a very general way, what 
course the flow of the tide would take in its daily progress round the 
globe; but the explanation of all the details of the subject was bequeathed 
as a legacy of research to his successors. That is to say, ail the apparent 
irregularities in the progress of the tide-wave, all the variations in the 
time of high water at different places, all the particular effects of the 
obstructions occasioned by the varied forms of continents, and the changes 
in the depth of the sea, were to be examined and described ; and then 
again the theory vras to be brought to bear upon them, so as to show 
whether it would afford a satisfactory explanation ; and thus the whole 
series of phenomena, not only in their grander features, but even up to 
their lesser details, be all sasceptible of explanation on the one compre- 
hensive and pervading principle al gravilafhn. To this task then, New- 
ton's successors addressed themselves. The completion of the Mathematical 
theory was the first object of their attention. The Academy of Sciences 
at Paris, proposed a prize on the subject, in 1740, Bernoulli, Euler, and 
Maclaurin, contended for it ; and each produced essays of such sin- 
gular merit, that the prize was divided between them. They did not 
succeed, however, in completely delivering the mathematical part of the 
subject from all its difficulties ; but thcec arose from the imperfection 
rf then existing mathematical processes. At a later period, Lapbice 
^plied his gigantic analytical powers to the subject, and in a great degree 
removed those difficulties. The investigation, however, was not yet 
strictly complete, or direct, though reduced to n form, in a great measure, 
applicable to the purposes of comparison with observation. The analysis 
was carried to greater perfection by MM. Fourier, Poisson, and Cauchy, 
about the year 1815. And even in 1832, the Academy of Petersburg' 
proposed as a prize-subject the complete and exact solution. 

Before this time, the subject had attracted theattentionof that eminent 
mathematician and zealous cultivator of Physical Astronomy, Mr. Lubbock ; 
and at the meeting of the British Association foe the Ad^aucenievA 
32, that gentlemaa produced, at tte icc^ueat o? ftve 
a masterlf report on the present state of oik knowXei?? c 
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cuiious and important subject, lie found that theory, thoi^Ii, a 
have stated, not brought to a state of absolute mathematical completeness, 
was much further advanced than our knowledge of the facts £"001 
ohseimtion. In this, indeed, the deficiency waa great and singular. The 
question had su^ested itself to the penetrating mind of Bacon ; — What 
was the connexion lie t ween the tides in different parts of the world? and, 
in particiJar, whether the high-water extends across the Atlantic, so an 
to affect, contemporaneously, the shores of America and Africa? or whe- 
ther it is high-water on one side of this ocean, when it is low on the 
other ^ Ereu at the present day we are hardly aViIe to answer this 
question with accuracy : but it seems probable that the former idea is near 
the truth. 

The extreme practical importance of a correct knowledge of the tides 
on coasts and in harbours has, in many places, led to tbe prosecution of 
some sort of regular obscrrations, though mostly of a very rude kind, to 
determine what ia called the ^aUishment of particular ports. This means 
the inferral of time after the new and full moon passing tbe meridian, at 
which it is high water there ; firom this the time of high water on other 
days is known from the age of the moon. At most ports, in commercial 
countries, some rude data of this kind hare been long determined ; and 
it is a singular circumstance, that even np to a yery late period, deter- 
minations of this kind, and rules for the calculations deduced from them, 
should have been jealously guarded as secrets by the persons connected 
witiithe respeclJTe harbours ; though it is manifest that any observer who I 
chose, might easily put himself in possession of the information. But ' 
their secrets were very safe : for the attention of scienlifie men had scarcely 
been at all directed to the comparison of theory and observation. It ' 
deserves to be recorded, that in this country, Flamsteed (the father of 
British Astronomy) was one of the first to attempt to obtain something 
like accurate observations of the times of high water in the Thames. 
Observations have been regularly kept at Liverpool and some other ports 
ftr a number of years. Since the establishment of the London-Docks, in 
1804, a regular system of observations has been carried on there. These 
have been investigated by Mr. Lubbock, who, with the assistance of 
H. Oessioa, went through a lalK>rious series of computations upon the 
data thus obtained, and found some remarkable coincidences with the 
mathematical theory. A full account of these researches appeared in 
the Philosophical Transactions for 1831, Part 11. He also compared one 
year's observations at tbe East India Docks, made with great accuracy by 
Captain Eastfield. But one of the most valuable and interesting feafuifB 
of that paper is tbe collection of such data, as to the time of high water 
at different parts of the world, as could be collected from different voya- 
gers and other sources, and which are Itud down in large charts; thus 
presenting to the eye a sort of map of the actual course of the tides. 

Again, 'm the Philosopkical Transactions for 1832, Part II., a further 

comparison was made of theory with some observations at St. Katherine's 

Docks, by the same gentleman ; and in Part I. for 1833, at Portsmouth, 

Plymouth, and Sheemess ; and in another paper in the same collection 

^^^_^ /fi?^ Part I., this indeialigable and skilinl investigator has give^^l 

^^^MAmiei- of if^bl^ interestmg details on the vaii'dtiona due \n ^e 'i^^H^^H 
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f of winds, &c., in tlie Port of Lotuloii, and liaa improrcd the cutculations 
by taking into account the moon's motion in an inclined orbit, which hnd 
not hefore been attended to." 

Mr. "WTiewell, nf Cambridge, (whose high mathematical ability, and 
comprehensive turn of mind, had led him to the most general views of the 
relationa of the different branches of Science,) had, at the same time 
with Mr, Lubbock, been turning his thoughts to the subject of the Tides. 
He liad forcibly remarked that " the theory of the Tides is now in the 
state which that of the moira and planets presented about a century ago J 
and unless considerable exertions be made, it may so continue for 
many j'eara to come. The tables of the planets have only act^uired 
their present accuracy through the liberal encouragement of learned 
bodies, and of some of the governments of Europe : nor can tables of 
ti» tides adapted to the present Btal« of Science be now constructed, 
DnleBB a very considerable cx]iense be incurred from the immense labour 
iietpiired." 

"We have already referred to some of the systems of observations which 
have been set on foot with sueh praiseworthy diligence for securing the 
most accurate information on which to ground these calculations and 
tables. The zeal of Mr. Whewell has animated a number of other 
observers ; and owing, in a great measure, to the circulation of notices, 
rules for observing, &c., by that gentleman, and the stimulus and 
encouragement which has been given to the subject at the meetings of the 
British Association, we believe that a number of able labourers are now 
engaged in the work of obtaining data in different places, wliich will 
contnbate materially to the formation of accurate tables, and enabling 
ns to Terify, with some degree of precision, the indications of theory. 

Li the Philosophical Transacliom, 1833, Part I., appeared Mr.Whe- 
weU's " Essay towards a first Approximation to a Map of Co-tidal lines." 
We have already stated that a chart of tljis kind had been given by Mfi 
Lubbock. Even in the short interval since that time, however, so much 
had been done in collecting observations, that Mr. Whewelt found himself 
in a condition to give a far more complete and accurate map of the actual 
portion of those lines running in a variety of irregular curves, yet ail 
pieserring a certain degree of symmetry and dependence upon each othef 
across the suri^e of the ocean, and extending up into the lesser seaB) 
iriiich mark the connected series of points at which it is high water at 
the same instant of time, as at 12, 1, 2, &c., o'clock ; a distinct lin4 
being laid down, for each hour. The forms which these lines assume, then 
present the track which is followed, as it were, by the continuous cresl 
or ridge of the great tide-wave; and it is impossible to inspect Mr. 
Whewell's chart without having at once conveyed to the mind a far more 
complete apprehension of the mode in which this striking effect is propt^ 
gated throughout the seas, than could possibly be done by any verbal 
description. Nevertheless, the author, with that caution which dis- 
tinguishes the true philosophic inquirer, has only ventured to call it a first 
approximation; as, doubtless, future and more extensive observation* 'j 
wQl introduce many correetionB in the details. 
^^^^^lom what we mid at Srst, it will be evident tViat uit\ie'ya'neii< 
^^^Bfi/ bjr the different branches of the Tide, t\\ete must \« 
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complexity in the smaller seas, broken and interrupted by prcnnontann 
and islands ; and in none more so than in tho»e seas which svurovmd 
the British islands. To follow out all these particulars, as far as they can 
be collected from ohservations in all parts of the world, and to compare 
them as well as we can wjth what theory would indicate, is the object 
of Mr. Whewell in the profound and elaborate paper to which we refer. 
Of these details, we shall, of course, not attempt to give any idea. The 
author has, however, followed them up by other researches in the 
Philosophical Transactions for 1834, Part I., entitled " On the Em- 
pirical Laws of the Tides in the Port of London;" in which he discusses 
at length, the present state both of theory and observation. 

We have'alluded to the stimulus of late given to the prosecution of 
Tide observations. At the end of his paper, in 1833, Mr. Wheweli had 
BQggested, that if simultaneous observations could be made on the heights 
and times of the tide for an entire fortnight or half lunation, at different 
points of the coast, the most valuable accession would be made to our 
■ knowledge. The stations of the Coast-guard seemed to offer every facihty 
for the purpose. Accordingly, a representation being made to that effect 
to the superintending officers of that department, it was met with the 
utmost readiness and promptitude. Under the directions of Captain 
Bowles, the chief commissioner, and Captain Beaufort, the hydrt^rapher 
of the Admiralty, a plan was immediately organized, ia accordance with 
which, observations at the same time were made at all the stations along 
the coast of England, Scotland, and Ireland, uninterruptedly, from June 
7th to June 22nd (1834), inclusive. These valuable observations were 
all reported to a common centre ; and the rarious calculations which then 
had to be made upon them were in a great measure executed hy M. 
Desaiou, of the Admiralty. By their means, Mr. Whewell has been able 
to lay dowTi, with increasing accuracy, the course of those br.mchea of the 
great tide-wave coming from the Atlantic, which divides into several 
minor branches, and occasions so great a complexity in tracing out the 
real origin of the Tides at different parts of our coasts. These researches, 
however, throw much new light on the subject, and have enabled the 
author to pursue the comparison with theory to a far greater extent 
than he was able to do before. They are detailed in the first part of 
the Philosophical Transactions for 1835. 

But for the still further prosecution of the int[uiry, co-operation with 
foreign states was requisite; and a representation to this effect having 
been laid before the Lords of the Admiralty by Captain Beaufort, the 
subject has been taken up by their lordships, and applications to foreign 
powers have been made for a combined prosecution of such observations 
in different parts of the world. 

At the Dublin meeting of the British Association, Mr. Whewell gave 
a public address on the subject; in the course of which he dwelt with 
peculiar emphasis on the ready and liberal spirit of scientific co-operation 
thus manifested : " In every case," he observed, " these applications were 
cordially met; and there was not a maritime state in Europe, not one 
north of the equator, that was not contributiog its assistance to this great 
Sweden, Denmark, Russia, Spain, France, Holland, and the United 
Stat£3, had all joined in it By the next meeting, he hoped that 
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the inquiries commenced under these tUvourable auspices would lead to 
some raluable results." 

We must not omit to add, that in the same address he adverted to 
an intportant discoTery, closely connected with the theory, which had been 
announced to the physical section, by Mr. Russell, a zcaJoua and scientifio 
engineer, connected with the canal navigation of Scotland. That gentle- ' 
man, in the course of a number of valuable trials, on a large scale, with ' 
regard to the motion of water in canals, had discovered that the velocity 
with which a wave is propagated, has a certain determinate mathematical 
relation to the depth of the water. Such a law must manifestly be of 
great value iu shomng what ought to be the influence of the varying depth, 
of the ocean on the motion of the tide-wave. 



THE JUVENILE PHILOSOPHER. 

No. I. 

Many of our younger fiiends are apt to say, " I should very much lite to 
see experiments in Natural Philosophy, and to try them myself; but 
then it will be necessary to have a variety of curious instruments and ex- 
pensive apparatus, which are out of my reach :" we shall, therefore, devote 
an occasional page to showing our young philosopher what a great number 
of interesting experiments he may perform tuith no olher apparatus than 
afetv of the moat common articles., which are everywhere at hand, and the 
exercise of a very little patience and perseverance in learning to follow 
fte directions which we shall give him. 

How to make a Prism. — Take two little bits of broken window-glass, 
and a lump of was. After having softened and moulded the wax, stick 
the two hits of glass upon it, so that they meet together at an angle, m 
represented in the annexed sketch (fig. 1.) Where tv is the wax, g and j* ' 





the glasses stuck to it. , The end view, or section of it (fig. 2), wiU show 
the angle a, at which they meet. Into the angle thus made by the glasses, 
pvl a drop of wiUer : it will stay there by what is called " capiU-wry 
ailraclion." This drop of water is represented by d. 

Now to use the instrument which you have made, you should have a 
ttnall hole in the upper part of the window-shutter, or still better, a narrow 
horizontal slit, so that you can see the white clouds or sky through it, 
when you stand at some distance from it in the room. If you cannot 

■' this, a sheet of pasteboard stuck up in the upper part of the sash 
aUt cut in it wiD do. The slit should be about o-Re-U-oSJo. oi « ' 
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inch nide, and an inch or two long, with very even and straight edges. 
Then holding your prism iu your hand, (and for convenience you may stick 
... a small handle on to the wax,) place it 

* close to your eye, and, looking through 

I the drop of water, you will see what is 
( called the "spectrum;" that is,abeautiiid 
{^ traiu of colours, — at one end red, at the 
other violet, and in the middle yellowish 
green. To give you a better idea of the 
position of the whole, and the direction 
' in which to look, we subjoin another 

figure. Here e is the eye of the spectator, p is the prism, h the hole in 
the shutter, * the spectram. 

Now when you have tried this two or three times, you will get the 
knack of easily looking in the right direction, and ivill see the colours 
very bright and distinct. If you wish to make it more than a mere 
amusement, and are desirous to learn something from it, write down Tohal 
colours you see, and in jBkat order. Observe what takes place if you turn 
the prism about a little; and imte that down also, Particulariy (if you 
can) get some idea of the length to which the coloured spectrum extends, 
compared with its breadth. Thus you may, with a little practice, luan^ 
to compare it with some fised object which may he seen by the side of it, 
by loo^g past the prism at the same time. This, perhaps, will be dif- 
ficult: at any rate, bear in mind the general appearance of the whole; 
and, if you can, draw a sketch of it. This will be particularly instnictiTe, 
if you next take out the drop of water, and put in its place a drop c£ 
some other liquid, — oil, for instance. You will now see a spectrum with 
similar colours ; but when you compare your sketch, in this instance, with 
the former, you will see a great difference in the length to which, the 
coIouiB are drawn out. 

And not only will they differ in this respect, but also the whole spec- 
trum, bodily, will bo shifted into a different position ; viz., lower down 
from the hole or slit than in the former case. If yon use any common 
oil tliis will be very evident ; but if you procure a little oil of aniseed, or 
oil of cassia, it will he exhibited in a most striking and peculiar manner. 
"With these substances tlie spectrum will be stretched out, as it were, into 
a very great length compared with that formed by the drop of water. You 
may also try a variety of other fluids. Almost every one, if careiiilly 
examined, will offer some peculiarities worthy of notice. 

But this method is not confined to fluids. There arc even some trans- 
parent substances of a more solid nature, which may (vrith a little dex- 
terity) be used in the way described. For instance, a smidl piece of gum, 
or turpentine, may be pressed and squeezed into the angle formed by 
the two glosses, till it forms a small prism, in the same way as the drop 
of liijuid did before. In this way, the properties of a number of different 
Bubstances may be examined and compared. We suppose all along that 
the glasses are kept at the same inclination to each other. If this be 
altered, the length of the spectrum will be changed ovring to tliis cause 
iJaoft Yoa maj try the same drop ofwaler^ and vary tJ ' " ' 
Wfflasaea. 
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REf^NT EISEARCHES ON THE FORMATION 
OF RAIN. 
Im a climate like ours, tbe Science of Meteorology, and espcciallj tliat 
department of it which relates to rain, possesses a peculiar interest. It 
bad been generally understood hy philosophers, that the fonnation of 
rain was simply due to any sudden condensation of the moisture of the- 
atmoqiliere at a great height, which so condensed, falls in drops. The 
air holds always, more or less vapour in solution, in the state of an 
invisible elastic fluid, hut if cooled to a certain degree, tliis is condensed 
in the form of visible vapour, that is, fog or cloud ; and according to 
TariouB conditions (chiefly electrical), this is either suspended in that si 
by the mutual repulsion of its particles, or they arc attracted together into 
drops of larger size, and fall by their gravity in showers of greater or less 
foibe, according to the quantity, the elevation, and other circumstances.! 
The attention of observers has lately been called to this subject, 
chiefly in consequence of some remarkable anomalies which were noticed. 
It was commonly observed that more rain falls in mountiunous conntrieB 
and elevated places. This is explained by the circumstance, that the 
elevations both attract the clouds, and from their greater coldness, 
promote the deposition. It was therefore a &ct apparently quite 
anomalous, which was noticed in some observations of M. Arago, that 
at the lop of the observatory at Paris, the quantity of rain which fell 
was considerably less than on the ground. Some observations of the 
same kind, made by Dr. Hcherden, on the roof of Westminster Abbey, 
compared with a position near the ground, fuUy confirmed the result. 
This curious &ct, bearing so strongly on tlie various questions connected 
with the constitution of the atmosphere, and the formation of its depo- 
utions, attracted the notice of sevenil observers in this country, especially 
Mr. Phillips, the able and scientific secretary of the Yorkshire Philoso- 
phical Society, since so worthily appointed Professor of Geology in. 
Kin^s College. This gentleman had turned his attention, among other 
subjects, to that of meteorology, and found a powerful spirit of co- 
<^»eratioii in other individuals, connected with the Yorkshire Society,. 
to assist him in carrying on observations for this express object. 

At the first meeting of the British Association, for the advaucemenfe i 
of science at York, 1831. the committee, amongst those rarions otheT' 
suggestions and recommendations, from which have emanated so many- i 
valuable researches and reports, adopted a resolution, " that Mr. Phillips,i 
and Mr. W. Gray, jun., of York, be requested to undertake a series of. 
experiments, on the comparative quantities of rain falling on the top o£ 
the great tower of York Minster, and on the ground near its base. Thfl . 
committee have been induced to propose this specific question, i 
sequence of the local htness of the situation, and the facilities ofiered 
ior its solution hy the authorities : hut it is to he wished that similar' ' 
expectments should be made elsewhere, that by an extended comparisoa' 
of observations, light may he thrown on the anomalies which have been 
qltHTVed at Paris, and in other places." 

.^Chis recoDUDeaJad'on was ably and zealously secowie4,\>Q&^i^ 'fioa- 
"~ 'fffihe saeatiSc individual who undertook t\ie ex'petvwuia.Va, ^~^~ 





the liberal co-operation of the society on whose premises one portion of 
them was to be CiirrieJ on, and of the dignitaries of the cathedral, who 
afforded the most admirable station for the other part of the operations. 

The local advantages afforded for such inquiries at York are con- 
siderable. The great valley, or rather plain, which takes a sweeping 
course through the centre of Yorkshire, from the mouth of the Tees to 
the estuary of the ilumber, and varies in breadth from fifteen to twenty- 
five miles, presents not a single elevation of any kind, approaching to 
more than half the height of the central tower of York Minster, which 
is 200 feet from the ground. Here one of the rain-gai^es was mounted 
on a pole, so as to rise some feet above the battlements of the tower. 
It was thus in a situation to give really a fair sample of the condition of 
the free atmosphere. The local circumstances, Mr. PhiUips observes, 
"give an importance to the moderate height of York Minster, which is 
denied to many loftier buildings in England, From its summit, the 
course of a passing storm may be well traced from even the distant hills 
of Richmond ; and the deflections occasioned by the attraction of the 
sides of the vale, the rushing of the air, the sudden fall of temperature, 
and many other curious phenomena accompanying the precipitation of 
rain, may be well observed. It is, probably, to the peculiarity of its 
geographical situation, that we are- to attribute the remarkable general 
regularity of the curves of mean temperature at York." 

The other stations were at the Museum of the Yorkshire Philoso- 
phical Society ; this is situated just out of the town to the West. Its 
roof is the highest point in the immediate neighbourhood ; it stands 
apart in the society's grounds. A gauge was fixed on the roof, about 
thirty feet from the ground. In the grounds, at some distance from the 
building, in the centre of an open lawn, was placed the third gauge, 
sunk in the ground, having its edge nearly level with the grass. These 
gauges were of a good yet simple construction ; and all the arrangements 
made with a view to ensuring the acenraoy and regularity of the obser- 
vations were admirable. We speak with confidence, from having our- 
selves examined the whole, with the advantage of the able explanations 
of Mr. Phillips, in 1834, To the unabated zeal of that gentleman, 
science owes much in all its departments ; hut as our object here is not 
the praise of an individual, but the exposition of his results, we will 
only state, that with the most unremitting diligence, aided only occa- 
sionally by some friends, especially Mr. W. Gray, jun., of York, he 
carried on constant observations at the three sfations, obtaining carefully, 
at certain intervals, the amount of rain which had been collected 
respectively, in the three gauges. The results for an entire year are 
fully stated in a Keport communicated to the British Association, at the 
meeting of 1833. 

These observations establish and confirm in the most undeniable 
manner, the singular and anomalous result abeady alluded to, that the 
quantity of rain increases, by some means, during its fall, as it 
approaches the ground; being greatest at the surfece of the ground, less 
at a small height, and least at a greater height. Mr. Phillips enters into a 
watiety of considerations with the view of wico\mtmg, (qt this ^heno- 
; by endeavouring to Aeittce sowvt; warnicTuai. 




' rdotion, or law, among the observed nuni)>ers : these inferences were, 
indeed, confeesedlj, but roiigh approximations in the first instance ; 
they were, however, fully such as authorized tlie belief of their pointing 
to some real law of nature. The diminution in the formation of rain 
in the upper parts of the atmosphere, appeared to be greatest in the 
cold, and least in the warm months. Its relation to ths degree of 
dryness of the air, or the quantity of invisihle vapour suspended in it, 
was a point requiring particular examination : and the degree of dimi- 
nution was found to hold a very close and simple relation to the dryness. 

The results thus obtained, enabled the author to offer an explajiation 
of the phenomenon, possessing a high degree of prohabiltty : namely, 
"that the whole dilference in the quantity of rain at different heights 
above the surface of the neighbouring ground, is caused by the continual 
augmentation of each drop of rain, Irom the commencement to the end 
of its descent, as it traverses successively the humid strata of air at a 
temperature so much lower than that of the surrounding medium, as to 
cause the deposition of moisture on its surface." It is tioI, then, an 
increase in the number of drops, formed at lower points in the air, but 
each single drop increases in size, like a snow-hall, acquiring Iresh 
depositions on its surface, from the moisture of the region through 
which it passes. The drops descend from a colder region, and bring 
their temperature with them. We recognise this in the familiar obset^ J 
ration, that a shower coots the air. The increase takes place not at «^l 
uniform, but at an accelerated rate, in approaching the ground; this ii^ 
B. general rule, though not as yet reduced to an acctirate law ; but it ie 
faHy accounted for by the above hypothesis of the mode of increase. 

The numerical results, however, yet only furnished general approxi- 
mations. Desirous, therefore, of obtaining a still increasing accuracy 
in these important data, Mr. Phillips went through another entire year's 
set of observations : the account of which was, like the former, commu- 
nicated to the British Association. This report, presented at the £!din~ 
hurgh meeting, gave a more decided confirmation of the increase of ths i 
quantity of ram as it approaches the ground : the quantities at the three fl 
stations being, (roughly,) in the ratio of the numbers, fourteen, nineteen,.! 
and twenty -five; the rate of increase being less in warmer weather^l 
The results were exhibited in tables, and at least, a general accordaooel 
with a matheraatioal law was observable throughout. I 

The subject excited much interest at that meeting, and considerable A 
discussion took place; in the course of which, Mr. L. Howard, (well 
known for his researches on the meteorology of London, &c.,) stated, 
that fiilly admitting the value of Professor Phillips's observations, he 
differed from him as to the theory. His own opinion ivaa, that the 
actu^ number of drops increases near the surface, or that the actoal ' 
deposition from the atmosphere, continues to originate nem rain at alt I 
heights, or at least, at different heights, according to the various con- ^ 
ditions of temperature, moisture, &c., hut principally, in relation to the 
eteclric condition of the mass of air or vapour ; and though he does not 
deny that each drop may acquire an accession, yet \ie tVvnka Sx Mi wnsSi. 
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part, file circumstance vrhicli appears decisive on the question, is the 
regularity with which the effect follows in Hutnerical amount all the 
varialions of those causes which should produce it on Professor Phillips's 
tbeotj ; whereas, we see no indication of its following any relation to 
electric action. That regularity of sequence and constant association in 
all the variations of one general fact with imother, is, we believe, to say 
the least, the most undeniable indication of a real connexion of the two 
as physical cause and effect; the precision of these numerical laws, has 
unce been still more powerfully confirmed. 

At the Dublin meeting of the British Association, ProfesBor 
I%iUips presented his report of a third teiies of twelve months' obsei- 
vations by the same method, and conducted at the same positions. The 
preceding sets of observations having determined the general fact of the 
increase in the quantity of rain as it approaches the ground, and the 
dependence of the amount of increase on the mean temperature of the 
season and humidity of the air, the object of the present inquiry was to 
trace more closely the precise late, or rate of increase, and to compare 
the indications of experiment vrith the mathematical formula. Several 
additional precautions were now employed lo guard against various 
sources of fallacy, which might be imagined likely to affect the resultik 
^nte calculations founded on these observations, combined with those of 
preceding years, led to the following general results : — 

] . The continual augmentation in size, of every rain-drop as it 
[lends towards the earth through the strata of the atmosphere loaded 
■Arith vapour. 2. That this augmentation increases faster than in the 
B-)ninple increase proportion of the distance from the ground. 3. That the 
Ira/e of this increase varies at different seasons, and in a certain deler- 
rimnate relation to the mean temperature of the season. 

The mathematical laws of these facts are comhined in one simple 
algebraical formula, which is found to represent very accurately the 
* numbers actually observed. Thus Professor Phillips has suggested to 
a sort of philosophical history of a rain-drop ; from its birth in the 
upper regions to its burial in the earth. And it is an instructive history, 
as it reveals to us the condition of the atmosphere through which the 
drop has taken its course, under the combined influence of the tem- 
perature, the quantity of vapour suspended in the air, the varying 
currents of the atmosphere, and other circumstances which contribute 
to the formation of rain. 

These observations, however, it must be remarked, apply only to 
one locality : certainly a very favourable one for such observations. It 
becomes an extremely interesting inquiry to those who value the pro- 
motion of a knowledge of the constitution of the atmosphere, to have 
eimilar observations repeated at various other stations. We believe the 
British Association have organised some system by which such obser- 
vations may be set on foot in different parts of the kingdom. But it is 
manifestly, a class of observations in which persons without any profound 
scientific attainments, with only a little perseverance and accuracy, may 
do much for the advancement of experimental knowledge. For full 
details, we refer those interested in the subject, to the several volumes o' 
the S^poits of the Britisb ABsociation. ^^ 




STEAM AND QAB. 
Amokq the physiical ngenta which, by atimtilating out curioBity h 
examination of their qualities and habits, are wisely appointed to n ' 
to our necessities and our enjoyments, there are none, perhaps, whicii.l 
have exercised the ingenuity ot tested the patience of man with happierfl 
results than tvater and coal. 

Steam and Gab Aimish decisive and bcautifiil illustrations of tvhat 
tmtiring perseverance is capable of accomplishing. They eshibit some 
of the elements of nature brought into a state of combination that fits 
them, if left uncontrolled, to spread terror and death; but when under 
proper management, we behold them in such a state of subjectiou, that 
it nuy literally be said " a little child may lead them." 

So intimately associated are steam and gas with our own f^e and 
country, their properties and capabilities occupy so large a portion of 
public attention, in almost eveiy part of the civilized world, that we think 
we cannot introdnce more interesting suhjccts for contemplation, than are 
suggested by some of the modes of employing the one and of preparing 
the other. All that we intend at present is a few general remarks. Let J 
these be viewed as introductory to more elaborate accounts. 

T?he active properties exhibited by steam, and by which it i 
eminently adapted for a motive power in machinery, are due entirely to 
heat. It is not worth while to attempt a solution of the question, What is 
heat? because we believe the endeavour would he only a waste of time, 
neat may be an elementary substance, existing, in some cases, inde- 
pendently of matter, or it may be merely a condition of matter, andJ 
inseparable from it ; yet influencing its forms, and producing in it changei^-9 
with a degree of certainty, that is equalled only by its extraordinary^ 
enei^es. From what we know of heat, by its effect?, we may affirm thai ■ 
it is a highly-refined, an all-pervading, and an irresistible agent. It is 
known to us only as it is combined with the diversified forms of matter, 
and we know nothing of matter unassociated with heat. With this 
ignorance respecting the nature of heat, it seems we must at present be J 
contented. 

Steam is water in a very minutely divided state ; by which divi 
is capable of containing, and of carrying along with it, under partlev 
circumstances, to any required distance, a greater quantity of heat thuti 
when in its ordinary state as a liquid. But whilst this capacity for hea^l 
as manifested by water in a state of vapour, is one cause of its grestl 
utility, it possesses another peculiarity not less important, namely, \' 
&cility with which a certain portion of the heat may be separated lioB|:l 
the water with which it had been temporarily eomhined; the steam, ly^ 
a very simple expedient, instantaneously assuming the liquid form, and 
the heat as quickly disappearing, and taking up its abode in some other 



Heat and wafer, then, are the primary sources of motion in those 
wonderful combinations of machinery denominated the steam-engine. 
At no very distant period, it will be our bwuesa to sVons Vovi 'ivews 
powerii]) agents co-operate in producing those Tes\i\ta -w^iwi^i, 'w^iis.'v^ "ilae^ 
'' f aur adimr&tioB, shoxdd also awaken our gratitadc. V 



F 

^H its 
^V -vrhi 




Turn ne now, for a few momenta, to gas, wliich, like steam, 
its existeace to heat. In a general senee, gas implies those substances 
trhich retain the aeriform state under ordinary circumstances of tempera- 
ture and pressure. We shall limit our observations to coal-gas; that 
being the material to which we alluded in a former part of this paper, 
and which is now so extensively employed as a medium of artificial Ught 
in this country, in many of the principal towns on the Continent, and in 
the United States of America, 

We mentioned above, as a valuable property of steam, that a port 
of the heat it contained could be so easily separated Irom it; entering into 
some other material, and leaving the water as it found it, that is, in the 
liquid state. A property the very reverse of this is possessed by coal-gas. 
The inflammable and luminous elements which enter into combus^on 
with heat, in the formation of this curious substance, retain so firm a 
grasp of each other, if we may be allowed the expression, that neither 
«old nor pressure of any orduiary kind will separate them. Hence it is 
lliat gas may be stored and kept ready for use, and transmitted with 
49ertainty, both as respects time and quantity, to any distance from the 
^Bce where it is produced. To those who have never thought much upon 
this subject, it may appear strange that a part of the heat, and conse- 
■q^nently, of the light, emanating from gas, burning several miles distant 
^vm the manuiactory, is the very same heat and light which, a few hours 
•before, had been produced by the combustion of coal or coke. Such, 
■lowever, is the fact. The heat arising from the ignited fuel passing 
'tiuough the retort, and combining with certain elements in the coal, 
tonstitutes gas. That gas, whether stored for use, or immediately passed 
■into the mains, finds its way, in a little time, to the humer, — it may be 
in a street-lamp, a shop, or a drawing-room; but wherever it makes its 
appearance in a state of ignition, it there yields up a part of the heat it 
•received at the manufactory; its elements are transformed, scattered 
-hither and thither, and are thus prepared for new combinations in the 
'economy of the universe. 



LEVELLING. 

SIMPLE AND EFFECTUAL MODE OP DETECTING EHHORS IN LEVELLING 
OBSERVATIONS. 

In the best modem levelling-staves, as for instance, those for whicli a 
Telford medal was awarded to Mr, Gtavatt, C.E., last year, by the 
Institution of Civil Engineers, the observation is at once read off by the 
surveyor, instead of being reported to him by the assistant; a saving of 
time, and a dimiimtion of the sources of error, are the consequence. But 
still, if a surveyor, on the conclusion of his field-work, suspects an error, 
he has no other means of discovering the place of the error, or removing 
the suspicion, hut recommencing the survey and repeating part, probably 
the whole, of his observations. A very valuable suggestion has been made 
by Mr. Henry E. Scott, which, if adopted by a surveyor, would, almost to 
a certainty, enable him, by merely referring to his field-book, and without 
" e repetition of a single observation, to detect the place of the error, and 




LSVELLING. 



• of there t>eiiig none, to restore his confidence in 
obgervationa and final result. Mr. Scott's practice is to hare the front 
side of bia levelling-stafF graduated from the bottom as UBual, and painted 
in black and white; but, in addition, be graduates the rear-side of his 
BtaS*, and paints it in red and white. This red graduation is in the sub- 
diviHiona the aame as the front one, but the position and numbering of the 
principal divisions are dilFerent; the firat principal red division being 
made at 0~75ft. from tlio lower end of the stafi^ and numbered III.; tba 
next above, IV., and so on. Botbsidea of the stafFarc to be read olTat e; 
observation; and it is evident, that two very different heights of 
observed point will be recorded; that from the red side being constant 
2*25 ft. higher than that trom the black or the true one. A difference 
wide, that the memory can never act disadvantageously in reading off t 
quantities on the two sides. An error in the levels can, by this mode 
rt^steriag, be detected by a single glance; for the surveyor has simply 
ascertain the place where any two observations of the same point have m 
the regulated difference. If no case of this kind occurs, there arises 
feeling of confidence in the accuracy of the whole level-survey, whii 
can scarcely be shaken. 



EXPERIMENTS ON THE CIRCULATION OF THE BLOOD, 
Br PROFESSOR HERING, of IIeidelbero. 
From the very first hour that the circulation of the blood was suggested,! 
to tbe present day, — during the period of doubt and examination whi<' 
naturally followed its public announcement; and in spite, as it were, 
the searching investigations of modciTi anatomy and jihysiology, not the' 
slightest suspicion seems ever to have crept in, that the velocity of 
circulation did not depend upon the rate of pulsation. No connexion 
cause and effect appeared closer or more legitimate than this. Analogjri 
furnished the most decisive instances to support it, whenany were wanting;' 
and the possibility of this connexion being diasolved, appears never to havei 
entered the brain of any observer. That the pulsation of the heart and 
arteries, and the velocity of tbe circulatory motion, were at all times 
exactly proportionate, — that the heart was ihe agent, and its contraction 
was the only cause, of the sanguineous circulation; and that it acted upon 
the blood, as a forcing-pump docs upon any other fluid, was the belief and 
the language of tbe greater number of physiologists of the past and of th«| 
present time. The simple denial of a fact so apparently true, and 
generally admitted, if it came from a person of intelligence and voracity, 
would be startling; and the attempt to reduce it, at once to a " vulgar 
error," would he considered quixotic and absurd. Professor Hering, 
either by acute observation, and true philosophic indifference to all theories, 
however old and extensively received, or by some accidental circmnatances, 
has, however, suspected the truth of the notion; he has proceeded from 
suspicion to experiment, and has arrived at results which, to say tbe least, 
throi v great doubt upon, if they do not entirely disprove, this supposed 
between the pulse and tbe circulation. 



his I 

ont 

ted I 



n 



I mat 



» POPULAR COURSE OF ASTRONOMY. 



another, Bhould not seek to tmoe i 
r union, to know more of its nature and 



tmoe out ' 



made to sympathize with om 
still more of the mystery of thi 
laws, and to unravel its cause. 

Man is necessarily, and from the very mode and nature of his 
existence, a speculative being. And of all suhjccts of speculation, the 
changes in the heavens are probably those which first arrested his atten- 
tion. How earnestly must the master spirits of those days, when the 
secret of the universe was unknown, have wished and have laboured t« 
junt for phenomena which we now so readily explain, hy means of our 
iwledge of the form of the earth: how must the mysterious alternation 
<of day and night, and the march of the seasons, have distracted them, 
'Wearied their imagination and perplexed their reasoning. 

Que mare compeBcant causce t quid lemperet anniun ; 

Stcllie sponte sua, jusBceae vagenter et erreaC j 

Quid prcmat obscurum lunie, quid praferat orbem ; 

Quid veitt ct pOBsit ccrum coDCordia discora*. 

^t was in these words that Horace described the sublime but very 
I unsatisfactory speculations of his friend Grosphus. 

The mighty changes in the heavens controlling, as they do, all the 
phenomena of animal and vegetable life, necessarily couple themselves in 
the mind with the direct agency of the supernatural world, and thus 
it was that the astronomy of the ancients, became incorporated vrith their 
mythology. The sky was Atlas or Uranus, — it was eternal and un- 
diangeable; the fixed stars were its organs of vision; the planets, of 
which the controlling power was the sun, rolled eternally, according to 
their notion, in concentric orbs of crystal around the earth. l^ese 
planets they called gods, and their path was along the milky way. 



Est via BublinuB, ctelo ir 

Lacte a nomeu habct : candorc notnbilb 

~ ~ riB ad magoi tccla Tc 



^ey represented them by letters ii 
Moon. Mercury. VeouB. 



the order of their distances, 
iun. Mars. Jupiter. Sat 



* 



Saturn, the slowest of the planets, was taken as the symbol, and made 
the god of time, and, like time, Saturn destroyed his offspring; he took 
the wings of time and his name, Xgovoi {Chronos). 

Jupiter, the most remarkable of the planets for his splendour, sup- 
planted his father Saturn, occupied the throne of the universe, and became 
the king of gods. 

Mars, of the colour of blood, and placed nearer to the sun, they 
imagined to be endued with attributes of a warrior, and called him the 
I 'god of battle. 

" What causes act Ijoiinde to the sea, or vary tlie returning aeaHOUB ? WTiether 
rs move of themselves, or by the order of a higher power? Wliat darkens the 
the moon, or extenda her to a full orb P Wliat [s tlio uuturea 
principles of things, which, although always at variance, yet always Bj 

■|- " There is a way in the exalted plain oF heaven, easy iobea 
whkb, diBtinguishabte by a remarkable whiteness, is known by a 
ir»_y. Along this the road lies open to the coorte of the nobler ddties, ai 
I ^tbe great Thimderer." — Ovm. 
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Venus, whose clear bright light 
the daylight; at one time precedes the sunrise, and at anothi 
twilight, alternately pursuing and pursued by the aun. They believed 
her to produce the fertilizing dews of the morning and the evening; 
named her the goddess of fecundity, of l>eauty, and of love, and adored 
her under the names of Aatartc, Astaroth, Sic. 

Mercury, the swiftest moving of the planets, was taken 
symbol of speed and lightness; he became the god of motion; and, beinj[. 
ever seen in the immediate neighbourhood of the sun, was designated th< 
messenger of Olympus. 

The Sun was adored as the author of light, order, and fecundity; 
the Moon, as destined to imbibe this influence from the Sun, in their 
junction, and transmit it to the earth. All the nations of antiquitJK] 
erected altars to the Sun. In Egypt he was worshipped as Osiris, 
Phenicia as Adonis, in Lydia as Athys, &c. 

A multitude of divinities were thus frequently worshipped in the sa 
being; a fact not to be wondered at, since the attributes which each natioif ' 
assigned to their common object of worship, would necessarily partake in 
the errors of their knowledge of it, and the prejudices which they had 
attached to it. And thus, until it pleased God to make a direct revela- 
tion of his will to mankind, the history of the developement of the 
religious principle among them, was little other than a history of th« 
wanderings and uncertainties of the human understanding, which, plaoe4] 
in a world it could not comprehend, sought, nevertheless, with unwearif 
solicitude, to develop the secret of i^ which, a spectator of the mysterii 
md visible prodigy of the universe imagined causes for it, supposi 
objects, and raised up systems; which, finding one defective, destroyed 
to ndse another not less faulty on its ruins; which, abhorred theerroi 
it renounced, misunderstood those which it embraced; repulsed th 
truth for which it sought; conjured up chimeras of invisible Events, anv 
dreaming on, without discretion and without happbiesi 
utterly bewildered in a labyrinth of illusions. 

How great is the contrast ! Since the age in which the heath< 
mythology had its origin, the religion of mankind has fised itself 
the sure foundation of a revelation from God, and the human u 
standing has acquired for itself the master-secret of the universe, 
wanderings of the stars on the firmament of the heavens are at lei 
understood. The question 

Sponte sua jusetcnc vagGnter 
BO longer perplexes us. We find throughout the whole of what appi 
to OUT ancestors the capricious motions of powerful but isolated beings, 
evidences of one impulse, one will, one design, one Almighty power, 
originating, sustaining, and controlling the whole. These beings then, to 
whom, calling them their gods, it was natural that they should attribute a 
Kparate, independent, and capricious existence, subject to the indecision, 
the error, and the feebleness of humanity, appear to us but 
tares of one sovereign intelligence, bound down in as passive 

intelligraice, as the stone that falls from the \)and. 
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^^^1 of any particle uf dust blown about by the Summer's ivind. Thus A* 
^^^B whole of the sublime and gorgeous pageantry of the heathen mythology 
^^^V ranishes like the baseless iitbric: of a dreiun. 

^^^ We know that this magnificent phantom retained its ahadon-y con- 

f trol over the intellect of man, in an age of great hterary refinement, of 

profound knowledge in the philosophy of morals, and of high ciriliaation; 
and had no revelation interposed, there could be nothing found in the 
mere literature, ethics, and civilization of our day, as distinguished from 
the hteiatuie, ethics, and civilization of theirs, to overthrow it; thua we 
might still, in respect to these, he what we are, and yet the worshipper* 
l^^^_ of a host of gods: hut combine with these the science of our times, and 
^^^^b &e supposition becomes impossible ; a single ray penetrating the mystery 
^^^^B of the universe is sufficient to dispel the illusion of Polytheism, and 
l^^^f instruct us in the knowledge of the one only and true Qod. 
f How prodigious has been the progress which the universal mind of 

j man has since made, how wonderful the vantage ground on which we 

stand, when we look forth upon nature; the human intellect now walks 
I to and fro in creation, as with the strength of a giant, the growth of 

I whose stature has been through ages, and who but yet approaches the 

noontide of his vigour. 

■ The first question which su^ests itself to a mind curious to uuder- 

^^^B itand the phenomena of the heavens, is probably this — are the sun, 
^^^K.VOON, PLANETS, AND STARS, really as they seem to be, at the same distance 
^^^H from us, ajid almost within our reach? or arc they, as we are told, some 
^^^B'Of them infinitely more remote from us than others ; and the nearest of 
^^^H them distant more than half a million of miles ? Uur first inquiry shall 
^^H, then be 

^^^f What is the probasle Distance op tee ftxed Stars? 

I Are they, as we are told, many millions of miles away from us; so fer, 

indeed, that their light, travelUng as it does at the rate of 80,000 leagues 
in a second, has frxim the nearest been six or eight years in reaching usf 
^^^ And if it be so, how is this known ? 

^^^^L J^et us suppose an observer to hare travelled about, far and wide, on 

^^^^Mhe earth's surface, and accurately to have observed, as he went on, the 

^^^^rappearances of the heavens; he will at once have perceived the stars to 

I be bodies scattered about in that great space, whatever it may be, which 

r contains the earth, and he will have remarked that they do not alter 

I their apparent relative positions, as he moves about on it. Their 

[ apparent positions, with regard to the horizon, are, indeed, continually 

altering; but with regard to one another, he finds them always the 

I game. This will appear to him very extraordinary, when he considers 

that the various objects around him on the earth's surface, are continually 

subject to apparent changes of relative position, as he moves about 

from one place to another. Thus for instance — let him be sailing along 

the sea-coast at night, and let him observe two lights upon projections <^ 

the shore. At one instant, when he is in the line joining the lights, they 

will appear to him to coincide, blending momentarily into one light; as he 

proceeds, they will appear to separate, or, in the nautical phrase, they will 

I open; and this opening of the hgbts will continue, until they have at 

^^^■length acquired a certain maximum apparent distance. They will then 



n 



A POPULAR CUERSE OP AjSTRON-IISIT, 3? 

i^pear to approach one another; and, as he hnolly kaves them hehind 
hira, they will go through all the same circumstances of apparent 
motion as attended hia approach to them- If the lights be sufficiently 
remote, all these changes in their apparent distance from one another, will 
be referred to, and apparently take place upon, the circular margin of the 
horizon. They will seem like two beads of light moTing towards one 
another on the circumference of that circle; coinciding, then receding, 
and again approximating to one another. These apparent motions ara 
called parallactic*. 

Analogous changes of hearing may be observed in objects situated ai 
diSerent distances from us, in the day time. 

Now, why are there not changes of apparent rcladve position like 
these among the stars? 

A shght consideration will show him that this can only be accounted 
for hy supposing the distance of the stars to be exceedingly^rmf, as coi]|> ' 
pared mth any distance through which he can himself move. He caa' 
prove demonstratively that the parallactic motion arising from any givw 
change in his point of view, is necessarily less as his distance is greater) < 
and that when that distance is extremely great in comparison, and then- 
only, the parallactic change in the position of the object is insensible. ' 
Let a man look through his window at any two stationary objects 
without, — two chimneys for instance; if these lie no great distance from 
him, he will perceive, that by moving his position ever so slightly, their 
apparent angular distances from one another will he changed, and he may, 
indeed, readily so far change them as to cause one to appear behind the 
other. Let him now look at two other objects more remote tlian these, he 
will find that the same motion of his point of view will not produce the 
same variation in their relative positions : and if (be objects be rery 
distant, the variation which he can thus produce will he imperceptible. 
Vf^te he, however, to use an instrument, such as are every day constructed 
lor measuring the angular distances of distant objects, there are scarcely 
any two within the reach of his vision, which would not appear under 
different angles, when viewed from different parts of his room. 

It is upon this principle, aa has been observed by Sir J. Heracbe] 
that in Alpine regions visited for the first time, wc are surprised an 
confounded at the little progress we appear to make by a considerabl 
change of place. An hour's walk, for instance, produces but small a] 
parent change in the relative situations of the vast and distant masses ' 
T^ch we are surrounded. Whether we walk round a circle of a hundi 
yards in diameter, or merely turn ourselves roimd upon its centre, the 
distant panorama presents almost exactly the same aspect — we hardly 
seem to have changed our point of view. 

On the whole, then, since, when we pass from one point on the 
earth's surface to that which is even the most remote from it, we perceive 
ao change in the apparent relative positions of the stars of that kind 

" Parallax, the angle fonncd by two different lines of view drawn towards one and ' 

the same object. Sappoac a point is seen from the tnn ends of a atrsight lino, tlie two 
lin«a of view towards tliaC point fonn, with the Htst line, a triangle, whoso angle at the 
punt seen is the parallax, or parallactic angle. Annval parallax — the angle formed by 
^^^tttltf'*" from the ends of one of the diamelerg of the earth's orbit to a fixed Btac^^bv^^^^l 
HHHCon uwount of the immense distance of the tixed sIht, ia too snt&W Vn^w ctat«rnA^^^H 
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'' whidi has leen called parallactic ; it follows, with tlie most certain \ 

evidence, that the»e stars are immenuily distant from us. 

But a still more accurate notion of the effect of piinillactic change may 
be obtMned as follows : let a. circle be measured onl j a few yards in diameter, 
and an obscrrer walk round it, measuring, with an instrument contrived for 
that purpose, the angular distances of two objects, only just visible on the 
edge of the horizon ; he will obtain in every different position, a -different 
easurement,- and instruments have been made of such nicety, that dif- 
rent positions on such a circle would ^ve differences in the angles 
^served, even when the distances of the objects were at least 100,000 J 
~ nes the diameter of the circle. Now instruments of this kind, and of ' 

e most perfect workmanship, have been employed to observe the angular 

iliBtancea of the stars from points differently situated on a great circle of 

the earth, and no parallax has ever been traced*. It follows, therefore, 

ftriemonrirai/^, that the distance of the stars is more than 100,000 times 

i diameter of the earth. Now the earth's greater diameter is 7935 \ 
les. Imagine, then, these 7925 miles taken 100,000 times, and a great ! 
^heie described, having that line for its diameter, and the earth for its 
pantre; we are certain that the region of the fised stars is without that 

1 Although the fixed stars are thus observed to have no parallactic 
tootion, yet the sun, the moon, and the planets have. These ive may 
euiclude then, with equal certainty, to lie within that imaginary sphere of 
^hich we have spoken; and their distance from us to be less than 795!2 
miles taken 50,000 times. 

The fixed stars, then, belong to a region greatly more remote than that 

of the sun, moon, and planets. Now what are these dwellers in the 

infinity of space? are they material existences, or are they bright spiritual 

agencies, free of the trammels by which each particle of the system around 

ns is bound eternally to every other particle — free of the laws by which 

motion, in all the variety of its forms, is coupled here with motion? If 

not, what are the laws which govern them? are they the same with those 

r Infixed upon the component material of our netherworld, or are they 

»<<ether than these? Do they constitute a portion of the tame infinite and 

'iaimutable sequence of passive being, or of some other? Did the game 

Band strew them upon the face of the heavens; are the laws by which they 

e governed emanations of the same Intelligence? 

Astronomy answers these questions unhesitatingly. The ancients 
■' Iwlieved them to be the eyes of Uranus, the spirit of the universe. 
Astrologers of the middle ages attributed to them superhuman powers, 
and an active and capricious agency in the affairs of men. The astro- 
nomer declares them to be of brute matter ; as passive and inert as that 
beneath our feet — as the clod or the pebble which we kick from our path, — 
matter subject to the same law by which the stone, thrown into the air, 
is made to deflect itself in a curve to the ground; the moon to gyrate 
about the earth, and the earth and planets about the sun. Thus the 
astronomer, as with a chain, binds the whole of visible existence by one 
great and immutable law to the throne of one great Intelligence ; and, with 
J, for sometime, been preparing, o 
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the finger of demonstration, inscriUeB tlie i 



e of one God on the altat'l 



Now lot us conaider, shortly, how this continuity of mutter, and 
this universality of the laws which govern it ia established. 

The stars, called Ji-xed, are not, in reality, fixed; they all 
certain given direction through space, with a motion which will eventually 
mingle the constellations. The tilst star, for instance, of the constellalioa 
called the Swan, is aseertained to move in a straight line over fi' 
of the heavens annuallyi and, by the observations of Messrs. Mathi^ 
and Arago, it appears that this star cannot certainly be distant from 
less than 412,000 times the diameter of the earth's orbit; that is 412, ~ 
times 39,000,000 of leagues. Now, if we suppose it to he at this disl 
its motion through the heavens could not appear to us to be five secoi 
annually, unless it actually travelled through a space of 8 mill j 
millions of leagues in that time. This is one of those stars which, hut 
yesterday, were called Jixed stars. But a. motion of the whole host ofj 
heaven, as with one common consent, and in one common directi< 
through interminable space, is not the only motion which the astronomer, 
sees amongst them : there are stars which rerolTe round one another. 

When first telescopes of any considerable power came to be made, 
was discovered that certain stars which appeared to the naked eye to b«i 
single, when seen through these telescopes, resolved themselves into twi 
and these were called double stars. Stars of this kind have 
ascertained to be very numerous; and groups have been found not only 
two but of three and four stars. Of 120,000 stars examined, to asci 
whether they were multiple stars or not, 3057, o' about one in forty, 
found to be so; and were our telescopes sufficiently good, it is possiblej! 
if not probable, that all the stars which appear to us single woold resoln' 
diemselvea into systems or groups. 

Of the stars of which these groups are composed, one is always found, 
greatly to exceed the rest in splendour. It was imagined at first, that 
this difference of brilliancy residted from a great difference of distance; 
and did this difference of distance exist, it would offer a means of asce^ 
taining the parallax, and therefore the actual distance of the whole groups 
Under this impression. Sir William Herschel nndertJjok a series ofi 
observations at Slough, hoping to discover a parallactic motion 
stars ; iuid, as continually happens, if people would but acknowledge it,T 
in seeking for one thing he found another. 

He discovered that, almost in every case, groups of multiple stars, of 
unequal magnitude, were not, as had hitherto been supposed, bodies 
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trolling I 
jntinually revolved, as do the 



isolated and independent of o 

drawn from them to the eye nearly c 

of which the greatest of the group is the ci 

round which the lesser stars of the group c 

planets of our system round the central sun. 
In a group of two, for instance, the li 

Men to the east, at another in the west, or 

greater star, Here, then, is a direct verification of those speculations o 
I Aif plurality of worlds, which liave so long occupied the attention o^ J 
■M^^Bf inquisitive minds. Here are systems peopling tVe v<\uAe, ^ i>'^ 
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wliicb revolve round one anotlicr as do tlie bodies of that system of wlikh 
the planet on which we live forms a part. But Is this analogy complelef 
There are certain peculiar luwa which govern the motions of the planets 
which compose our Bystem, indicating, demonstratively, the nature of the 
force by which they are Impelled towards their common centre. These 
laws are very remarkable; they are called Kepler's laws: one of them is, 
on imaginary line being drawn from any planet of our syBtem to'the sun, 
although each such planet moves not in a circle hut in an ellipse or oval, 
and not ivith the same constant velocity, but with a velocity continnatly 
varying; yet the space over which the line spoken of sweeps, in a given 
time, say a week, in any one portion, is the same as that over which it 
sweeps in any other: this is called the law of the equal description of 
areas. Another of Kepler's laws is this: The larger axis of the ellipse 
being called its axis major, the periodic times of the different planets of 
our system arc to one another in the ratio of the square roots of the 
cubes of these axes majores. These two laws depend upon the fact, tiiat 
the planets and suu attract and are attracted by one another. 

If then we find among these distant gronps or systems of suns, &b 
same equal description of areas, and the same ratio of periodic time^ 
we conclude that the stars of each system attract one another, and that the 
forces by w^hich they are attracted vary inversely as the squares of the dis- 
tances, and are therefore similar to gravity; and, lastly, that motion ia there 
governed by the same laws as here. Now we do fiud this to be the case. 
The motions of double stars have been very accurately observed, among 
others, by Sir J. Herschel, and he has ascertained that their motion is 
subject to these laws. Ife has accurately determined the periodic times, 
the axes majores, and eccentricities of eight of them; and in every 
respect does he find the relations which exist between the planetary 
motions to obtain among the bodies which compose these far remote 
systems. What then, is the conclusion, but that all these multiplied and 
isolated systems which people space, and of which the universe is the 
aggregate, are subject to the same laws of motion and of force as obtain 
here. Thus the laws of gravitation and motion, which Newton showed 
to embrace at once the fall of bodies at the earth's surface, and the phe- 
nomena of our planetary system, must be extended to the region of the 
fixed stars. With us, all matter is crowded with life, every interstice in 
it is but the habitat of some organized living agent; or the space 
wherein some form of vegetable life develops itself. Now, the matter of 
the planetary bodies is analogous to ours in every other respect, why not 
in this too? — that it is the appointed dwelling-place of organized living 
beings. And if of the subordinate classes of these, why not of intelligeitl 
living beings? Surely, in the absence of all evidence of an opposite state 
of things, we are hound to conclude, by far the most probable supposition 
to be, that our planet, which is in every other respect a sample of the other 
bodies of our system, resembles them in this also; they, as well as our- 
selves, have their day and night, their summer and their wuiter; why, as 
with us, should not these changes he coupled with the phenomena of 
animal and vegetable life? What a prodigious field of speculation is thus 
opened to our view. Mercury, for instance, completes his year in about 
one quarter of ours, and he receives about seven times as much heat from 
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FAie son. What then ie the Tegetation, and what the class of iiviiig beingi, 
suited to this rapid change of seasons, and glowing temperature? Jupiter's 
year is nearly twelve of ours, and each of liis seasons is tliua three years 
in length; what gigantic vegetation is that which goes through this toil- 
some period of change. His day is about ten hours long: what develope- 
ment of animal life is that whose periods of repose come more than twice 
as fieqaently as our own ? Four bright moons illumine the short night 
of this planet : why is this short period of repose brightened almost ' 
'into daylight ? 

But if it be by far the most probable of these hypotlicses, to suppose that 
(he planets of our own system, because of the analogy they hear in other 
respects to our own planet, display with it the wonders of animal and 
Tegetable creation ; then must the planetary systems, which unquestioa- 
ably surround the stars, too, having a direct analogy to those of our 
iystem, be admitted to be, like them, but the means, but the agents, in • 
tiie dissemination of life through all space ; thus all the boundless fields I 
through which the stars of heaven take their cottrae, are peopled with I 
heingB, who bow before God in speechless thanksgiving for the enjoy- 
ment of the blessings of life ; or whose privilege it is to offer to him the 
ineense of reason and of the understanding. 

The subject is overwhelming in its sublimity; let ns, however, yet ' 
pursue it one step further. One or both of the stars, composing each | 
maltiple system, shine not with white, but with coloured light ; and their I 
mlours are for the most part different ; every variety of colour is found, 
liol.the prevailing colours are blue, and green, and yellow; these facta 
We been examined with great care, end may be considered as esta- 
yished. Now, what are the phenomena to which these different colours 
1^ their double or triple groups of suns must give to the systems of 
planets by which each group is, beyond all doubt, accompanied ; three 
ifcrent coloured suns at once, or alternately, traversing their skies, — days 
of green L'ght, of blue light, of yellow light succeeding each other, or 
blending their hues, — seasons in which tlicse colours alternately prevail. 
llese are speculations in which the imagination exhausts itself. 

In the course of this introduction, I have on more than one occa- 
aoa spoken of the truths of Natural Science, with a direct reference 
to rfie wisdom, the power, and the goodness of the Author of Nature. 
I have done this advisedly, and from a belief, that were it not an im- 
pie^ to discuss the manifestations of infinite wisdom and goodness in 
created things, otherwise than with sentiments of gratitude to the Creator, 
and deep humility before him, it could at be.U be considered but as an ' 
nffeetatioH, or a folly. It is impossible to consider that instruction com- 
jdeie, which having for its object the developement of the relation of 
cause and effect in those portions of the sequence of natural things which 
lie within the scope of sensation, does not point out their dependence 
i^n (hat First Cause which is beyond it. The study of Natural Philo- 
sophy and Natural Theology, if rightly pursued, are one ; and tru© 
Science but a perpetual worship of God in the firmament of his powi 
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ON THE MANUFACTURE OF POLISHED STEEL STUDS 
AND BEADS. By Thomas Gill. 

'TausE Btuds aiid beads are employed in great quantities \iy the ateel- 

roikers, by the makers of steel dress sword-hilts, and in what the French 

bijouterie en acicr^ or steel jewellery, of which we shall treat hcre- 

; they, therefore, form manufactvires of considerable importance, bat 

■e believe, they haTe not hitherto been descrihed by any writer. 

The best Sleet S/uds are made out of decarbonated cast-st«el; the 
Wnunoner kinds are cut out of sheet-iron, of a proper thickness, and are 
formed into small round or oval pieces, by beds and punches, in the 
screw-preas, in the usual and well-known manner, and which, therefore, 
need not he described here. Each piece has, afterwards, a hole made 
partly through the middle of it, at its back, by means of a pointed sted- 
punch and hammer, to receive a stem of pointed iron-wire, which is 
drlTCn hard into it, to retain it in its place, until it is afterwards secured 
Qore firmly by soldering. The appearance of them in this state will be 
fj I similar to those shown in fig. 1, which is an edge-view, or 

^^^ section, and a plan of one of them. A number of these 
^y C'J studs, thus prepared, are then enclosed in wetted brown 
or rope-paper, together with bits of brass, as solder, and 
a little borax, as a flux, and the whole wrapped up into a cylindrical 
is then covered with a crust of clay, leaving, however, a 
small hole at one end of it open, for a purpose to be hereafter described. 
It is then placed in a forge fire, gradually and carefully heated by 
bkwing, and, at the same time, turned round a little, from time to time, 
until a white fume or vapour is seen to issue from the hole pre- 
iously made for that purpose; this indicates that the brass is fused, 
fthe zinc becoming volatilized in its usual form, and thus escaping : the 
then to be instantly withdrawn from the fire, and to be rolled 
lackwards and forwards upon the ground, so as to diffuse the solder 
■mly amongst the studs, whilst cooling. And here, it may be 
larked, that the zinc in the brass, which rendered it more fusible, 
;oniing thus volatilized, leaves behind it chiefly the copper with whidi 
was combined to make brass; and it is well known, that copper forms 
an intimate and close union with iron, when thus heated in contact with 
it, and oxygen neariy excluded. When cold, the crust of clay is broken 
off the mass; and the studs will be found to have their stems of vrire 
firmly soldered to them, and ready to undergo the succeeding process, 
TIB., that of being brought to a proper shape by filing them. 

The next process is that of case-hardening them; but, as it is 
xequisite that their stems should remain mfi afterwards, in order to admit 
:(rf being screwed or riveted in use, so it is necessary to prevent the action 
'Of the case-hardening materials upon them; this is effected by enclosing 
•ach stem in a slight coat of clay, and thus cutting off all access of the 
carbonaceous materials to them. 

Animal charcoal is the material usually employed in case-bardening, 
by the steel- workers; this is frequently procured from the ammonia- 
works, after the distillation of bones, for the producrion of llie different 
matters to be obtained therefrom. Charcoal is ground to a coarse powder, 
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and pat into a sheet-iroD or a caat-iron box; a lajer of it being Bpread 
OTer the bottom of the box, a number of the etuda are then dispersed, at 
equal distances apart, over that layer of charcoal; another layer of char- 
coal is then spread over them, and this, in its turn, receives another 
deposit of the studs; and so on, slralunt super itralum, until the box is 
nearly filled, the uppermost layer being composed of charcoal. The box 
thus filled, or several of them, must then be placed in an open fire-place, 
filled with pit-coal, and remain exposed to a red-heat, for a sufficient 
time, to cause the case-hardening effect to take place, and which will 
depend upon the size of the articles exposed to its action, or to the depth 
or thickness to wbicb it is intended to carry the hardening process; it 
being very desirable, frequently, to limit its action to the exterior 
snriaces of the articles, leaving their interior still merely soft iron, and 
this, in order to combine strength or toughness with great hardness, in 
(he delicate, small, and frequently thin articles, made in steel-jeweUerj, 
When the case-hardening effect is thought to be sufficiently produced, 
the whole contents of the box, charcoal and all, are thrown into vrater, 
or, which is better, into water the surface of which is covered with it 
layer of oil, two or three inches in thickness, and which is thought to 
preyent the liability of the articles cracking in hardening ihem, 

Surnt leather is, hy some, preferred to the charcoal of bones, for 

^ning. In order to prepare ttiis, old shoes, or other scraps of 

collected, and these are burnt or scorched by being laid upoa 

'Wf pit-coal, made in some open place, away from houses, on account 

,e ill-smell produced in the burning; the scorehing is to be con- 
tinued until the leather is sufficiently friable to he capable of beating into 
powder when become cold. 

Decarbonated cast-xleel is preferred to iron, for delicate works in 
Meel-jewellery, where it is wislied to avoid all appearance of Haws or 
veins in the articles made of it. This process is performed by enclosing 
tile slips, or sheets of cast-steel, in iron boxes, filled with riisli/ iron-^ling», 
and which are greedy of carbon, and deprive the cust-steel of it; thereby 
reducing it to the state of the softest and purest iron, when heated to 
redness during several days and nights, according to the thickness of the 
aCecl; thus treated, it will not harden like steel, by merely heating and 
cooling, but, after forming the articles of it, they must be cass'luirdened, 
as above described. 

The cutting and polishing facets, on steel studs, is performed in a 
neady similar manner to those upon steel-beads; and we shall, therefore, 
postpone the description thereof, until we have treated of the manufacture 
of fliese latter articles. 

Steel Beada, if very small, are cut out of thick sheet-iron, or decar- 
bonated cast-steel, hy means of beds and punches, in the screw-press, as 
in the making of steel studs, but have holes perforated entirely through 
them. If, however, they are of larger sizes, then they require a difl^erent 
treatment ; being formed hollow, out of decarbonated cast-steel, 
following very ingenious manner : — The steel, being cut into circular 
If"!ces, hy means of beds and punches, in the screw-press, is next to 
made concave, in a pair of dies, fitted concave and convex 

screw-press, until they have rims tumeA uf mwi.tc\ "OtiaTa^' 
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obtuse angle ; these, after being well softened bj aunt 
are then aubjected to the action of another pair of dies, by vrhich their 
rims ate turned up still mare ; thej are then again annealed, and pressed 
between another pair of dies, which brings their rims into nearly a 
cylindrical shape; and then, after again annealing, they are pressed 
by the action of other dies into a perfectly cylindrical form. The next 
is, by means of a circular bed and punch, to cut out the entire 
Lt piece of metal, and thus to leave a cylindrical ring only, like a ferrule; 
is then placed, after being again well annealed, in a pair of coucare 
in the screw-press, in an upright position ; and the effect of the dies 
bpon it is, to contract each end of the cylindrical ring a little inwardly; 
another pair of dies succeeds to these, which still more contract the ends, 
■ — and again another pair, and so on, observing to anneal them well be- 
tween each operation ; until, at length, a globular, or oval hollow head is 
thus made, having merely small holes in its ends, which are necessary to 
its use. And thus, and without any joint or seam, is a regularly shaped 
hollow body formed out of a plate or sheet of steel ! 

The facets are formed upon the surfaces of the steel studs and beads, 
either byfiling them whilst in the soft state, and in which mode the more 
expensive kinds are prepared, — as well, also, as others ; or, after they are 
^^^^ hardened, by grinding upon fiat pewter laps, with the assistance of coarse 
^^^^L emery and water, in which >vay the more numerous and cheaper kinds 
^^^^Fare cut. Their appearance will either he similar to that represented iu 
^^^^r^g.Q, which are round and oval studs, viewed in plan and edgewaysj 
^^^^ „, _ or like those shown in fig. 3, which are hol- 

P '-T5- ^^'^ beads, having two holes in each and a 

i ® ® ^'^' ^' "ire passed through them. The filed studs 

■ ^ ^ -M-^^ and beads being case-hardened, as well, also, 
^^^^^^b|^ la^^ ^^ those which were cut after hardening thera, 
^^^^B)_ are now in the state in which the marks left 
^^^^P^ them by the file, and those caused br the coarse emery, must be 
^^^^^Temoved by the application of finer sifted, or washed emery, either 
^ mixed with water or oil ; in the former case, by the use of hard fiat 

■ brushea, continually rubbed over them backwards and forwards, when 

I "cemented upon a broad and extended flat surface ; or in the latter 

^^^H^ employment of oil and emery, by holding them against cylindrical 
^^^H brushes, mounted upon square spindles, 'conically pointed at their ends, 
^^^p «nd turned in the lathe, cither by the foot of the workman, — the long- 
^^^■f wheel, as it is termed, — or in mills, on a large scale, by the powers of 
r water or steam. When this process has been performed for a sufficient 

" length of time, or until the coarse file or emery marks are removed, then 

■ a still finer kind of washed or flour emery must be employed, mixed 
I^^Hr with oil, and applied upon an entirely distinct brush or brushes from 
^^^^p' Aose used in the last operation ; and this process must also be continued 
^^^H' imtil the finer marks, left by the last emery employed, are likewise in 
^^B their turn completely obliterated ; and the article-s iviH then be fitted to 
~ reoeive their ultimate black polish and lustre. 

I Instead of mounting the beads upon cement-blocks, they may6e 

I i^raog upon wires, when applying emery and oil to them ; and thup save 
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cement'block, in a difierent position to the former ones, iu order to reeeivo 1 
the effect of the emery over their entire aurfocea. 

The last finish, or polishing, can only be properly given to the Bfeel 
studs or beads by employing putty, or the combined oxides of lead and 
tin, finely ground, — and either with water, or, which is better, with a 
mixture of alcohol and water, or proof-spirit, applied upon the soft skin of 
the palms and inner sides of the fingers of the hands of women 1 Nothing 
efinal to this process having hitherto been discovered in practice, to ^re 
the steel its black polish or lustre. 

Having thus generally described the processes employed in the manu- 
facture of polished steel studs and beads, we may here remark, by th« ( 
way, that the very same method of soldering with bni^s, employed i 
fixing the wire stems in the studs, is likewise used by the locksmith, in 
soldering the delicate wards of his locks ; and also by the vice-maker, 
who thus firmly combines the threads of the hollow screws in his ricea 
with their surrounding boxes, and their other adjoining parts, instead of 
cutting them, by means of taps, out of the solid metal in the ordinaiT' 
way; and yet so firmly are they thus united, that an instance of the 
thread of the screw stripping or c|uitting its place in the box, by tha 
utmost power applied in using the vice, is a very rare occurrence, and, 
indeed, scarcely to he met with ! 

[To be eontinusd.] 



JOINT-STOCK COMPANIES OF 1835. 
Wb have extracted a list of the projects whinh were laid before the public in 
1835, and recommended by their several patrons, as eligible means of investing 
opital If the list were quite complete, it is supposed the amount of capital 
ptopoaed to be raised, would equal that of the toa-celebrateLl year of speculation, 
1825- Whatever may be the fate of these scheniee, it is impossible not to 
Kgard without deep interast, the enormous sum of energy, talent, skill, 
and money, which even the steps necesseiry far their mere announcement, have 
put into motion. 

espial 



British and American Intercourse Company (sea part) . £150,001) 

Britiah and American Steam Navigation Company . , . 600,000 

British and Foreign Steam Navigatioo Company . . . 200,000 

Canterbury, Dover, and Loniloo Steam Fiwket Company , . 16,000 

Equitable SCeani Psclcet Couipuny 120,000 

L^ Uid London Steam Navigation Company , , . . 130,000 

Leghorn Steanj Navigation Company .... 28,000 

Meditcrraoean and Levant Steam Packet Company . . . 100,000 

Patent Paddle- Wheels Steam Towing Company . . . 30,000 

Steam Carriages on Turnpike Goods 20,000 



European Gaa Campan}' .... 
Grecnwiah uid Loodoa Railwaj Gas Company 
Mary leboDo Goslifjlit and Coke Company' 



AlloDO, Hambutgb, and Lubeck 

Birmiiigham and Gloucester 

Brietol and Exeter .... 

Binuingham, Bristol, and Thames Junction 

Brighton and London (PahoeF's) 

Brighton and London (Gibb's) 

Breton and London (Stevcnean'a) 

Brighton and London (Cnndy'a) 

Britisli and American InlcrcourHe (land part) 

Blackwall and London 

Blackwall CommBrcial .... 

Calcutta and Saugor . . . . 

Ctoydon and London .... 



£200,000 
30,000 

75,000 
£ 295,000 



Baldhn and Wlical Ti^othnau {Tin and Copper) ... £ 15,000 

BtosOH-bridge (Tin and Copper) 30,000 

Candonga 200,000 

Combmartln {Lead, Silver, and Copper) .... 30,000 

Chilton Coal Company 60,000 

Copiapo (Copper and Silver) 200,000 

Cam Grey (Tin) 2,500 

E«Ht ComwaU (SUver) 50,000 

Enterprise Mining Company ...... 20,000 

Equitoble Mexieaii Association (Gold) 50,000 

Hayle Conaols (Copper) 30,000 

KeUeweriH (Copper) 60,000 

Kerrow (Tin) 10,000 

Kew South Hooe 20,000 

New CrinU (Tin and Copper) 20,000 

New Granada (Silver) ■ . 20,000 

North ComwaU (Silver, Lead, and Tin) . . . . 40,000 

Polbreen (Tm and Copper) 30,000 

• Perran Cunaota . 30,000 

Plka Bilver Mining Company 1 12,500 

Redruth (Tin and Copper) 100,000 

Roche Rock (Tin) 30,000 

Royal Copper Muies of Cobre 480,000 

ReliBtian Mining Company ..... 30,000 

St. Hilary (Copi)er) 20,000 

St Oeny'B (Copper) 19,200 

South PolgDoth (Tin and Copper) ^0,000 

Kerra Mining Company (Gold and SUver) .... 120,000 

Treleigh Consolidated (Cupper) 36,000 

Towan Consolidated (Tin and Copper) .... 30,000 

Terra Putina (Gold) 500,000 

Tavistock (Copper) 25,000 

TrevorguB (Silver, Copper, and Lead) 30,000 

Towedteagiue (Tin) 26,000 

West Trtsaveau (Tin and Cupper) .... 60,000 

Wendron Koyal (Tin) . . ... " 16,000 

West Cork Mining Company ' 220,000 

Wheal Brothers (Copper, Tin, Load, nnd Silver) 110,000 

Wheal Gilbert (Tin and Copper) . . . . ' !5,000 

Wrexham Iron and Coal Compauv .... 60,000 

Wheals Harmony and Montague (Copper and Tin) . [ 50,000 

£ 3,006,200 

. £ 300,000 

760,000 

. . 1,600,000 



1,000,000 
700,000 

1,244,000 

400,000 
600,000 

500,000 

1,000)000 
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Oikvesrad and London 

OreM Western 

Onuid Attonlic 

Grand Surrey CuiaJ Bad Juaetian 

Great NnrtUem 

Grand Nnrtbem . 

Hull 



Patent While Lead Comptuiy 

Eio De Anori Gold Streani-worka Company 

fflietbnd Fishery Associatian 

South London Market Company 

Suuth of Englfljid Reversionary Interest Association 

South Aqstralian Company .... 

United InveHtmunt Company 



C.pl,.l. 
(iOa,IMM) 

3,ono,oo(» 

3,000,000 

600,000 

3,000,000 

4,000,000 



Hull and Sclby !7«, 

La Loire 140, 

LlaneUy 

London Grand Junction ...... 

Natiunal I'DeunuLtio ,....• 

North Midland 

North of England ...... 

Preaton and Wyro 

South Eastern ....... 

Sonthompton ........ 

South Duriiam ....... 

8outh-We«t Durham Junction 

Soulhend and Hole Haven 

Tower of Lomioii ....... 

Thames Haven 

Windsor and London ...... 

MlSCRLLANIOI.-!!. 

Anti Dry Rot Company ..... 

Bt^or Improvement Company ..... 

British A^cultural Loan Company .... 

Cornwall Royal Tin Smel^g Company . , , . 

Deptford Pier and Improvement Company . 

Danube and Maync Canal Cumpny .... 

Equitable Di»cuuDt Society ..... 

Equitable Society ....... 

Equitable Reveraionary Interest Society 

Euitem Jdetropolitan, Surrey, Kent, and Suaaex Society 

Onveoend River TliiuncH Floating Bath Company 

Htstinge Improvement Company ..... 

Imperial Anglo-Brazilian Canal, Road, Bridge, and Land Im 
provemcut Company ..... 

London Reversionary Interest Society .... 

Licensed Victuallers' Fire and Life Insurance 

Uexican aod South American Company .... 

Metropolis Pure Soft Spring Water Company 

National Provident Institution ..... 

Norwood Park Estate 

Pennaylvanla Coal, Land, and Timber Company 

Pni^ioctive Endowmen* ' ■-'" — 



!7«,000 
■'",000 



300,000 
1,000,000 
450,000 
300,000 



£2IH),000 

300,000 

8,100,000 

100,000 

60,000 
533,000 
100,000 
210,000 
300.000 
130,000 

20,000 
200,000 



300,000 

20,000 

13d,000 

1,000,000 

100,000 

2S,000 
100,000 
250,000 







Banks 








Gas . 




Mines 




Railways 









C 1,150,000 

i,sim,ooo 

295,000 
3,000,300 
35,424,000 
8,193,000 
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The vast extension of the manufactures of Great Britain, and the 
facilitiea of communication, with other advantages, arising from the 
application of steam, cannot fail to render a description of any further 
improvements in that powerful agent interesting to our readers. 

^ The following are the advantages which result from a new modifi- 

Intion of the circulating steam patent, granted to me in 1832: — 

K 1. Absolute removal of all the danger from eiLplosion. 

H 2. Great economy in fiiei. 

K 3. Much reduction of boiler-room, as well as of weight. 

H 4. Not one third of the water in the boiler now used, being necessat;. 

I 5. There being no possibility of any deposit of foreign matter in the 

Hgeneratora. 

■ 6. No fnrring-up of the boiler, as all the deposit vrill of itself collect 
Ho a place provided for it, and be blows off lit will. 

K 7- The generators always being kept at the evaporating point. 

K 8. The impossibility of burning any part of the boiler or generator! 

■1^ the most intense heat. 

m 9. The boiler and generators not being in the least injured by 

^ ex pansion and contraction, o^ving to the peculiar arrangement of the 

Bhibes or generators. * 

W 10. The perfect and simple method of separating the steam from the 

■ -water and foreign matter. 

11. The getting up of the steam in less than half the time hitherto 
required. 

12. The simplicity of the construction of the boiler, and the ready 
l^eans of repair. 

H 13. The power introduced of using Anthracite coal with good eSect 

H The above facts can be demonstrated not only theoreticaUy but pnic- 
Wacally. An operating model of this boiler may be seen daily at present 
ftj^afterwards occasionally), at the Gallery of Practical Science, Adeldde- 
■■Street, between the hours of twelve and two. 

Explanation ofthejtrsl-menlioned Advantage. 

The great drawback upon the important invention of steam-navigation 

has been the disastrous eifects caused by the explosion of steam-boilers. 

The great importance of a perfect remedy will readily be admitted. The 
Lmiuiy experiments which I have made within the last ten years, go to 
niTOTe that if the steam be generated in tubular boilers, no danger can 
Kxesult from explosion; but there are many almost insurmountable ob- 
^gections to tubular boilers as hitherto constructed, particularly for steam- 
Bnavigation. The boiler now about to be described, possesses apparently 
Bldl the properties required. To show the reason why this boiler is free 
I from explosions, the causes (of which there are at least three) must be 

described. 

The Jirsl and most common cause is from the pressure of common 

tteam. What is meant by common ot paie steaiiv, u vuh. as has not 
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been Buddeoly eleruted, or such as is uot compounded with an extilosire 
mixture, by the imjiroper mtinagcmtint of tbe boiler. 

This fijst kind of explosion is hannless, as the boiler simplj renda or 
gives way in the weakest place, caused from wear, or some defectire spot. 
The second, cause of explosion which I some years since accidentally dis- 
covered and published, (and which explanation has since been experimen- 
tally proved to be correct, by the celebrated French philosopher, M. Arago,) 
arises from the wat«r getting too low in the boiler. The fire tlien impinging 
on tliat part of the boiler which is above the water, causes the heat to be. 
taken up by the steam, which rises by its superior levity to tbe top of the 
boiler, causing it sometimes to become red-hot, and so elevating the steam to 
a much higher temperature than its pressure would indicate. Now, when 
theboilerisin this state, and the safety-valve suddenly raised, the water will 
he relieved from the steam pressure, and rush up amongst the surcharged 
steam which thus receives its proper dose of water; at the same time, 
that part of tlie boiler which has been raised in temperature, giving off 
its heat to the water so elevated, steam is generated in an instant, of 
such force as no boiler hitherto made can resist. This kind of explosion 
has of late years been very frequent and disastrous, particularly in America. 
The third* and less frequent kind, although most terrific, is un- 
doubtedly caused ^by an explosive mixture having been formed in the 
boiler. It has long been known that hydrogen is often liberated, by the 
boiler being overheated by improper stoking, aa well as not being pro- 
perly supplied with water; but simple hydrogen cannot explode, — and 
where it could get its atmospheric air, which is absolutely necessary to 
form the enplosive mixture, it has been difficult to understand. We have 
only, however, to look at an air-drawing feed-pump, and the source will 
be readily seen. It is frequently the case that tbe feed-pump draws air 
as well as water, arising from its unsoundness, &c. The more air the 
pompt draws, the less water ia forced into the boiler; of course the boiler 
IB more and more exposed to the fire, and the heated parts of the boiler 
become oxydized, and rapidly liberate hydrogen; and as sufficient ait ' 
been pumped into the boiler to form the mixture, it will be ignited b 

* TIiIh tlieory ha^ not to my knowk^d^ In^^ti published; anil until rec^ently, 1 did 
njt see how the atmospheric idr could find its vtuy iuto the boiler, so eiiaentiall}' neerasazj 
to fonn the oxplouve mixture. 

This kind uf oxplOBian rjuinot take place in the nev lioiler, since no hydrogen is 
Fenned in it ; for no part of the boilet ia exposod to the Rre but the bottom, which is 
ortaiii to he kept at a terapentore quite bb low as the water in the boiler, whidi 
Mrrounda the generators, by the dashing down of the water outside of the oiicnlBting i 

Having had about twelve ycara" practice in generating high steam, from 1500 ^ 
poands to the inch downwards, and having ostaljlished the fact, tlui.t no dangeroDB 
teanit has occurred, although a great number of exploeions have happened ; and living 
at leogtb removed all practical difficultiee, I feel warranted in undertaking to guarantee 
V> the public a ayBtem of generaljng steam of any reqmrod power, not only with in- 
neaeed economy, but with perfect safety. 

■f If the feed-pump is surrounded with water, aa is inevitably the caae with condcnsinE- 
engines (and only such are used in this country for stcom-nmigatioa^, eXnuis^e'tvK, u.t 
cannot get into the boiler. Upon inquiry, I find that neat\y all t\ie !<>B4-'e>M«sa (latAvo 
America, are worked without having water outside the pomp, TWa o- = — ^•■-»-- "■ 
F^l'^J'"' '^'^"' "'''-'' ""^"^ ''"™ '^'" ™ many more accidents in &.' 
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IllPROVEMENT IN SIUAM-BDILBRS. 
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I overheated part of the boiler, and the tremendous effect can only t 

I eqtialled bj an explosion of gunpowder. 

L The construction of the new boiler may now be described; but the 

^^H ptactical objections to the tubular, the compound-tubular and the com- 
^^^k mon boiler must also be described, so that the remedy to the practical 
^^^H defects may he better understood. The two greatest practical objections 
^^H^ to the tubular boiler are its furring up and burning out. After great 
expense and time, I came to the conclusion that until these two prac- 
tical difRcuItics could be removed, they would 1)C fatal to the economical 
generation of steam for any other purpose than that of steam-gunnery. 
I hare, however, at last been so fortunate as to hit upon a modification 
which baa completely removed all objection to this method of generating 
steam, and which I will now attempt to describe. 

This new boiler is made up of generating tubes and the common flat- 
bottom waggon-boiler; from this flat bottom a series of tubes hang perpen- 
dicularly over, and in, the fire, from one to two feet in length, according 
to the size of the boiler, and from two to three inches in diameter. On 
the upper side of this flat bottom is a continuation of these tubes, project- 
ing the same distance into tbe water in the boiler. In the interior of the 
tubes which hang in the fire, is fixed n thin tube, two inches in diameter; 
when the tube is three inches, internal diameter, open at top and bottom, 

I and ten inches in length, this tube stands upon three legs, each, one inch 
long, and the water stands level with the top of it. These generating- 
tubes are hermetically sealed, so that the steam which is formed in tlie 
interior of tbe upper half of the tube, cannot possibly escape. 
Tlie important effect of circulation is more apparent in this modificsr- 
■tion of the boiler, than in any other which I have tried. The upper, or 
evaporating part of the hermetically sealed tube, contains steam of a 
temperature of about 80° above the boiling point, when the steam is 
generating at atmospheric pressure ; but when generating at a higher 
pressure, the evaporating point increases in a geometrical ratio. This 
part of the tube, which is surrounded with water, is incased in a very 
thin tube, open at top and bottom, which causes a very rapid circulation, 
and sweeps off the heat so effectually, as to be certain of keeping the 
steam in the upper part of the tube, at the evaporating point. Expe- 
rience shows that, after the steam begins to form, not only the fire part of 
the tube, but the evaporating part of it, which is in the boiler, receives 
no more addition to it^ temperature, not even one degree, — which prorea 
the great importance of rapid circulation. 

It is well known that water is a worse conductor of heat (particularly 
downwards) than any other matter ; but, at the same time, the property 
which water has of carrying heat upwards, is greater than any other 
matter. Now, this law of the upward-carrying power of water is taken 
advantage of, and by filling the tube about one-third full of water, the 
Bteam which is generated is given off at the top of tbe internal tube, and 
will constantly keep the evaporating chamber filled with steam, of a 
temperature in proportion to the density of the steam in the boiler. The 
effect of the most intense heat serves only to generate steam the faster, 
without raising the temperature of any part of the boiler, gencrating-tuhea, 
while, witboat circulation, the Ijofler woaV\,MiafAVcnftMLcasft 
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with other tubular Boilers, ^t red-hot, und generate less steam, by driving 
off the wafer from contact with it, and materi^ly injure the boiler. So long 
as there is enough water in the liottoni of the lioiler, to be above the bottom 
of the circulating- tube, say two Indies, no derangement of the tube can take 
place, as the steam and water will, although it is obliged to rise twelre 
inches, sweep off tlic heat from the evaponiting-tube, which wil! prerent 
an explosion of the tube, and which would inevitably take place, when 
the boiler gots empty or dry, were it not, that in the centre of the sealing- 
plug is affixed a. fusible metallic plug, which is riveted into it, and will 
melt before the steam is sufficiently powerfiil to burst the tulw. 

For marine and locomotive purposes, it has been found that brick- 
work must be dispensed with, on account of its weight and bulk : of ci 
the fire must be made within the body of the boiler. Now it so happens, 
that this new modification of the tubular boiler is extremely well calcu- 
lated for an internal fire-place ; for we have only to extend the outward 
row of tubes down to the fire-bars, and wc have the most convenient and 
economical fire-box. 

Second Advantage. — Although it is not yet accurately ascertained 
what the saving of the fuel is, yet, from repeated experiments, I havs 
no doabt that it will amount to one-third of the fuel now used by tha 
best marine boilers. 

Third Advantage. — The reduction of boiler room is owing to tha 
greatly increased evaporating surface in the boiler, which allows mncH 
reduction in size, and for the same reason, in weight. 

Fourth Advantage. — Inconsequenceof the interior of the boiler being 
filled with evaporating tubes, which displace a lai^ portion of the water, 
as well as the reduced size of the boiler itself, it is not too much to say, 
that one third of the water commonly used will be sufficient. 

Fifth Advantage. — In consequence of there bc-ing no possible escape 
&Din the hermetically'Sealed tubes, there cannot be any deposit, as the si 
water ia the generator may be worked over and over again, ad infinitum. 

Sixth Advantage. — The furring up of the common boiler is occasioned 
by the sluggish circulation of the water in the boiler, and the extra heat 
at the bottom of it. But forced circulation not only takes up the extra 
heat, hut keeps all the foreign matter in motion, and as there is a mntdi 
more rapid circulation at the fire-end of the boiler than at the other, all 
the matter that would otherwise deposit and become fixed, finds its way 
to the other end, and can be drawn off by a stop-cock at pleasure, a 
will never incrust. 

Seventh Advantage. — The generator cannot get above the evaporating* 
point, since the extra heat is for a certainty swept off by the rapid circulation. 

* To prove tlie best temperatore to gonerate steam, T prepared on iron eup, of 
■nasmve thii'lmese, cast fur the purpose; it via heated to a white heat, aad, wliilst it 
•as allawed to cool gradually, several measures of water were placed in it, one at a 
lime, each in BUCcesMon, as soon Bfl the prcviouB one had evaporated to dryness. 
The Int measure in evaporating, occupied 90 seconds. 
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Eighth Aduaulage. — Exiierionce sliows that wherever circulation ii 
active, no heat can gtt above the evoporatiiig point, let the Leat be evei 
an strong*. This boiler is so constructed that no part of it is exposed t< 
strong heat, where strong (.'irculatiou is not at the same time going on. 
consequently no over-heating can by any means take place. It is a &Ct, 
that no extra heat can get into the steam, since no heat is suffered to p 
into the boiler above the water, let it get ever so low. 

Ninth Advantage. — The tubes of the locomotive tubular boilers now 
in general use, are riveted at each end; and as uo provision is made for 
guarding against expansion and contraction, the wear and tear is enor- 
mous. The tubes, however, in this boiler are connected in the middle, 
and each half is allowed to contract and expand without impediment. 

Tenth Advantage. — To separate the sWam from the water and foreign 
matter, a small steam-chamber is attached to the top of the furnace-end 
of the boiler. A pipe somewhat laiger than the steam-pipe piisses &om 
the top of the boiler to the bottom of this steam-chamber. Directly over 
this pipe, a dome is fixed, about three quarters the diameter of this cham- 
ber; the depth of this dome is rather more than half a sphere, and withia 
two inches of tlie top of the pipe. From the bottom of the chamber there is 
also fixed a return-pipe, half the size of the steam-pipe, which leads down 
to within two inches of the bottom of the boiler. The operation, is thu«. 
"When the steam rushes into the chamber, it takes with it more or less 
water and foreign matter (this is what is technically called priming), 
which strike the concavity of the dome; the dome throws down the water 
and foreign matter to the bottom of the chamber, while the steam in 
pore state passes off through the steam-pipe, and the foul water returns to 
the bottom of the boiler through the return-pipe. 

Eleventh Advantage. — The steam is got up much quicker than in any 
other boiler, in consequence of the great evaporating surface within it, 
and the diminished quantity of water in the boiler. 

Twelfth Advantage. — The construction of this boiler is extremely 

7th measure allowed wliBt I -had termed the evapoistiiig pc 
uid in a densv clnud of steam, evaporated Buddenly in 6 seeondB. 

flth meaflurc occupied a longer period, viz., 10 

Sth measure in evaporating, occupiDtl 2D 

10th 32 

And the 11th measure did not boil. 
The first measure of water, although cont^ned within the iron cap at « n 
Iieat, was perceptibly not in contact with the metal, but wae repelleil to some disti 
from it in a state of buoj'aiicj', and there moved freely in every direction. So eirct 
etanced, the water evapomt^ slowly; but nhen, by the evaporation of succeffiive 
meaoureB, and the lapse of time, the iron was tool^ down to the " evaporating poii ' " 
the water then evidently came in rontact with tlie iron, eaid the augmenteil rsb 
evsporatioii was as 90 to 6, or as 16 tu 1, the rate being iDct«ased or mnltiplied flfCeeo 
times; or, in other words, a given quantity of water woB converted into sttiam, fifl 
times quicker at a moderately low, than at an Intensely 1ii(;h, heat. 

iw many boilers which have been in conttint 

, , ^ i, that these boilers are stifficlently la^ to 

make all the steam required, without being forced; this is done with a great aacnllce 

of fuel : but since it became necessary to economize fuel, the boiler bas been very much 

reduced in size and altered iu form, exposing many parts to be overheated. It ia true, 

Buch boilers nuso much more steam with the same fuel ; and undoubtedly much more a 

sn is lost in wear and tear of the hoiWr. This is noticed, to shff^^B 

[ great advantfige of so conEtmcCing tlie boiler that the heat will always be kept ^W|^^^| 
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nmple: the bottom plate, after having bees perforated witb proper-sized 
holea, female coupling-screwB are firmly riTeted into it; the lower half of 
the tubes, which hare been reduced one-tbird in size, about two inches 
from their ends, is formed into a male screw, to fit the female coupling- 
screw. This male screw is faced perfectly flat, and the shoulder is made 
to be screwed fimdy in contact with the bottom of the boiler. The upper 
half is screwed in the same manner. The face of this screw is rounded, 
BO that when it ia brought in contact with the flat surface of the lower 
half, it may be the more certain to make a perfect joint. The upper half 
b not allowed to touch any part but tbe flat surface of the lower half of 
the tube. The plug-nut, which is used for hermetically sealing up the 
tube, is perforated in the centre with a small hole, — say one-eighth of an 
inch in diameter, and filled with a fusible metal, which will be driren out 
before the tube will rend, and which could only take place should the 
water be allowed to escape from the boiler. 

The Waggon Boiler is considered the weakest form. It will be seen, 
howerer, by the diagram, that this new boiler is altered somewhat in 
shape; the bottom is perfectly flat instead of concave; the sides are also 
flat; the top is semicircular. The female coupling-screws undoubtedly 
materially strengthen tbe flat bottom. The boiler is to have tie-bolta 
from the top, the number of which is to be determined by the strength 
of tbe steam to be generated in the boiler; they pass down vertically 
between the tubes, and are screwed into the flat bottom of the boiler. 
Tie-bolts are to be used also to hold the flat sides of the boiler from 
bulging out when used for high steam. None of the nuts of the tie-bolts 
are exposed to tbe fire, consequently no objections can arise from that 
source. This boiler may be made much stronger than any other, on 
account of its diminished size; setting aside tbe absence of any danger 
from the second and third cause of explosion, which has been described, 
the ends of this boiler, which are flat, may be made sufiiciently strong by 
lihs. In tact, this boiler must be pronounced a perfectly safe one, since 
only the first kind of explosion can take place, which is absolutely harm- 
less; the first kind has also been described. The ease with which tMa 
boileT can be rep^ed is uot one of its least recommendations. Duplicates 
of the tubes may always be at hand, and if any give way, from unsound- 
ness or any other cause, they can be readily replaced, as they are fec- 
fflmiles of each other. 

Thirteenth Advantage. — All persons who have been in tbe habit of 
nnng ajithracite-coal, know that the intensity of its heat is so great, that 
if urged to its greatest power, tbe best fire-brick is readily fused. It is 
on this account that it is so difficult to be used for raising steam; stUI, 
lome careful stokers have used it to great advantage. It is, however, 
done at a great sacrifice of heat, — for slow combustion and thin firing only 
nill answer. To produce the greatest effect, rapid combustion, with a 
deep fire is necessary. In the new boiler, the heat cannot possibly be too 
great. This coal, which is called in Wales, stone-coal, may be obtained 
there in any quantity, and is undoubtedly tbe most economical where it 
can be used, as is the case with this boiler. 

Jacob Pbbkimb. 
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t On the Construction of Coackei, by 8iB IIesky Pabnell, Bart. 8f,ft I 

Nov. 1835. Folio, I2pp., 2pl. Printed for gratuitous CircalaliQa. 

XJL JCDicioua and well-timed enumemtioa of the points of desirable re- 

form in the construction, &c. of our stage-coaches. Hitherto tbe errors 

and prejudices of coachbuildera and wheelwrigbta (except the latter in 

Ediaburgh and its neighbourbood,) appear to have beoti unconqueiable. 

The disbed-wheel and the bent axle are still exclusively manu£ictured in 

the London workshop and the village shed ; and tliough *' the roads are 

1 no longer cut into deep tuts and holes, the coacbea are all nearlj 9» 

heavy as they were fifteen years ago!" — p. 10. 

The suggestions of the author, for the removal of these and other 
ohjeptionahle pr-tctjues ulnjost as universal, are detailed with perspicni^, 
and explained by plates, containing elevations of the side and back, anil 
a transverse section, of an improved coach. 

The principles which are the basis of the proposed improvement an 
fiilly given; hut the application of them is advised to be carried no further 
thait experience will justify; and it is demonstrated, that this valuabb 



fiide has long shown, that 
9 be 

The greatest 



I perfectly-constructed coach there ou|^( 

e height of all the wheels, 
depression of the body. 
shortness of the perch, 
length of axle-trees, 
diminution of bearings and tires. 
length and pliancy of springs. 
That these conditions arc not yet fulfilled by our st^e-coach builden^ 
1 that they may be made " without departing veiy much from the 
•■ [iresent plan of building coaches," the author shows by a " compari 
qf the size of a coach built on ike proposed plan, and of a common 
cifach" (p. 10.) 

Evety stage-coach passenger (and who is there now, male or female, 
that is not, occasionally at least ?) will sympathise with the following 
remark, and the proposed remedy. 

The convenience of travellers hasbeen very little attended to in arranging 
I fhe size of the bodies, and the height and depth of the seats inside coaches. 

The object should be to enable the traveller to sit in such a position as 
ft vill admit of his performing a long journey with the least fatigue. 

A slight degree of consideration will make it clear, that the seats should 
be so high as to give ample room fur the legs, and thus allow the whole length 
of the thighs to press upon the seats, and be supported by them. If the legs 
have not room to hang perpendicularly, and are therefore thrown forward, 
the fore part of the thighs are elevated, and the weight of the body is made to 
rest on the upper part of them, so as to produce a partial strain on the musclw 
in supporting the body. 

In addition to this, the body is thrown backwards, and the weight of it is 
, Hereby supported with a consideiab\e stram oti \\ie nmstXc?, qI \W ^u|^ 



I which leads to fatiixuing tiiem. Theru can be no duubl that a periun n 

a hi^h, deep, and brood neat, arid in an creel posture, at ho does naturall; 
o well-formed hif;h chair, will suflKr It-si fatitnie, than one who site on a low 
it, and in a reclining posture. 

The popular prejudice in fhvour of the load being as forward as piH< 
lie, Si H. p. attacks. He says, 

According to the established law of meehanics, that the higher the wheel 
s easier a weight upon it i» drawn, when a unrrin^'e lias two sets of wheela, 
e of which is necessarily lower than the other, the body of such a carriage 
. should he so constructed, and so placed over the wheels, that the greatest 
possible portion of the load should be over the hind wheels. 
And he advises : 
In order to keep the weight of luggage as far behind as possible, nothing 
but carpet bags and lii^ht packages should be put into the front boot. As tho 
top of [he coach will be only seven feet six inches from the gruund, portman- 
teaus and other heavy lu^age may be put upon the roof. If three feet threa 
inches of the roof next the guard's seat be used for this purpose, the weight 
uf the luggage on the roof will be over the hind wheels. For still Airther 
securing the object of having the weight as far behind as ;ioafible, a strong 
iron should project, one foot from the bottom of the hind boot, having an iron 
feame, eighteen inches in length, fastened to it with a hinge, so that extra 
mail b^s, and heavy lu^age, may be packed to the full height, if necessary, 
of the top of the guard's seat. 

In packing coaches, the hind Itoot should be first packed, and then the 
hind irons. The fore boot should bo used only for parcels and luggage to be . 
dropped or taken up on the road. 

Oa two other disputed, but important, points, the Autlior says, 
As the pract ice of difihing wheels, and bending the ends of the axles down- 
wards, otiginaled in some degree in the bad state of the roads, now that they 
bsve become so much improved, the bending of the axles should be wholly 
laid aside* ; and the degree of dishing given to the wheels should be reduced, 
and made wholly to depend upon experience, with reference to the wearing out 
of wheels, and the expense of renewing ihera. 

The above are the principal points insisted upon ; and if the altera- 
tinu they demand in the construction, ammgcment, capacity, weight, and 
loodiBg of atage-coaches, were carried out into practice, the following 
most Taluable results, among others, would he obtained: — 
J. A diminution of the labour of the horses ; and, 
2. An increase of the convenience, case, and safety of the passengers. 
Though Sir lleniy Pamell bears his own testimony to the practicability 
■nd necessity of the proposed improvements, (and probably more unei- 
cepdonable evidence could not possibly be obtained,) he has thought it 
right to support his assertions by extracts from scientific writers ; but 
wishing to strike a still heavier blow at the very root of the evil, by clear- 
ing away the ignorance of our wrights and builders, through the meang 
of actual trial and experiment, he adds, 

A slight inconsistency has escnpeil the attention of tho author on this point ; fol- 

out sound principle, he here advises the toto] bsnishment oE l\ic \iunl »\c ■.,\ra.\,, 

^nanenda, in order to obtain a particular effect, that \t <ftiBi\ tft"" ' 

redaced droop^^Eo, ] 




Although the extracU, which have been taken from works of science, on 
quite Bufficient to convince all persona who have received a scientific educ4- 
tion, that the fore wheels of a coach ought to he high, and that the greater 
part of the load should be placed over the hind ones, as it happens that few 
of those persons who are concerned in the directing of the building, and in the 
building of coaches, hate ever applied themselves to scientific inquiries, so as 
to know either why spokes are called levers, and what the property of the 
leveria,or whatthe eflects are of the friction of wheels in turning on theiraxles, 
and in moving on roads, it is quite necessary that esperimenta should be 
made, so that by showing how much work horses actually do in drawing dif- 
ferent kinds of carriages, nothing shall he left wanting to expose the prevailing 
errors, with respect to wheels, and the proper manner oF loading coaches. 

The invention, by Mr. M'Neill, of an instrument, for trying the draft of 
carriages, which has been found to he perfectly fit for the purpose, now admits 
of such experiments being made, with a certainty of leading to accurate re- 
sults; and it is very important that they should he made. 

As this instrument can be fixed to a coach, with the horses to it, what it 
shows is, the actual force or labour which they exert in drawing ; and, there- 
fore, the experiments made with this instrument are not liable to errors, like 
other experiments, where il is necessary to use a substitute for the real 

The expense of making a proper set of experiments would amount to some 
hundred pounds ; as, however, there exists nothing to make it worth the 
while of any private person to incur it, these experiments should be ordered 
and paid for by the Government. This small expenditure would soon be 
repaid by the saving which would he elTected by diminishing the labour ot 
horses in drawing stage coaches, and, consequently, the expense, which now 
falls indirectly on the public in providing a sufficient number of them, and 
maintaining them. 



We are informed that Mr. M'Neill lias, at the request of the 
Government, lately constructed an improved instrument of this kind, pro- 
bably the most perfect of any yet made. This request of a distant nation, 
may enable us to form an opinion of the vigilance and activity of tie 
part of the administration of that country which superintends the main- 
tenance of the public roads and carriages. And shall England be behind 
in the further examination of a question of such importance to its com- 
mercial prosperity? Shall a country, in which so large a part of ita 
population is, day and night, continually on tlie move, he still unable to 
atate, on undisputed grounds, what is the best form, and weight, and con- 
struction of a safe vehicle of transport ? It might have been very difficult 
to have done this even a very few years ago ; but now, when so expe- 
rienced a, person as the author of this work states, that we have, at the 
present moment, all the data and the instruments necessary, and that the 
solution of the problem merely waits for a moderate pecuniary aid &om 
the State, let us hope that our ignorance will not be permitted to con- 
tinue much longer. 

II. Mathematical Ifesearches. Parts I., IL, and III. By G. J, Jebbard, 

A.B., Bristol. London, Longman and Co. 
Under this very wide and unexplanatory title, Mr. Jerrard has given to 
tie worM tJie fruits of a most extensive and iji;oiou!\4ui\esi'L\igilC\.OTi(^tJtia 



tlieoty of algebraic equations, Dot only in their nutnerical but in their 1 
most perfectly general character. Of the value of these researches, no 
doubt wlh be entertained among mathemiiticians ; hut it is not every 
student who will be able to profit by them, as in addition to the difficultiei 
of the subject, it has been necessary, in order to express the very compre- 
hensive views of the author, to adopt a new and peculiar notation. It is 
a proof of their value, that on an account of tbem being given this year 
to the Physical Section of the British Association, a sum of money was 
immediately voted, in ordiir to bare some of the prolix arithmetical 
operations executed, which are necessary for the full developement of tha | 
Ibeoiy. 

III. On Ihe Theorii and Solution of Algebraical Eijiialiuns. By J. B, I 
Young, Professor of Mathematics ill Belfast College. 12mo. London, J 

Professor Youno has been long and advantageously known to mathe^ 
malical students, for a series of accurate, elegant, and perspicuous ele- 
mentary treatises, forming a course of pure mathematics. The present 
volume supplies the only portion of the course which could be considered 
deficient: and is marked by the peculiarity of embod3ring, for the first tira« 
in an English work, the recent researches of M. Sturm, which, involving 
the discovery of a remarkable theorem of the utmost generality, supersede , 
the methods of preceding algebraists, and complete the investigation of tha I 
theory of numerical equations. 1 

IV. Minerals and MelaU, tvilh their Natural Hisiort/ and Uses in Ike Artu ' 

London, J. W. Parker. 
Tms very small volume will be read with great interest, not only by the I 
jouDg, for whom it is specially intended, but by those of all ages, who \ 
liave not specially made these subjects the object of their studies. We 
iave here, in a very small compass, a mass of usefiil information respecting 
those materials of all comfort and civilization, (as the mineral products of 
the earth may truly be called,) conveyed in an agreeable and attractive 
manner, and illuafrated with many well-executed wood cuts. 

V. The Students Cabinet Library. No. II. On ike Co7mej:ion between 

Geology and Natural Religion. By Professor Hitchcock, Amherst 

College, U. S. 12rao. Edinburgh, Clark. 

TnoutiH there are some few subordinate points in the author's argument I 

which seem to us defective, yet, upon Ihe whole, we consider this an ' 

admirable and useful tract, on a subject of the most serious importance. ' 

It stands pre-eminently distinguished by soimd sense and enlightened ' 

phjlosopbic views, amid the mass of publications on the same subject, J 

which the present age has produced : many of which, with the best inten- 1 

lions, we do not doubt, on the part of their authors, from the ignorance, J 

bad logic, and worse taste, which they display, are eminently calculated I 

Ifl expose to the scoffs of the sceptic, the sacred cause which they advocate, 1 
MUf^ of afifoiding it an/ zadoaal support. t^d 



VI. Meant of comparing Ike respective Adeantitges of different Linet of 
Railmaijs; and on the Use of Locomotive Engines. Translated 
from the French of M. Navier, l>y John Hacneill, C. E, 19mo 
96 pp. London, Roake and Varty. 

The discussions Trliicli took place in 1835, before Committeeg of the two 
Houses of Parliament, upon the BUI for the Great Weatetn Bailwaj, 
will GTer be remembered as an epoch in the liistory of Engligli citS- 
engineering, and its professors. A fact vras then elicited which may lead 
to mauy a curious theme of inquiry and reflection as to its protracted 
esistence, but which certainly must force those who have the direction of 
the expenditure of the enormous sums which are annually devoted to the 
construction of railways, to be better prepared for future inquiries of the 

The bill above mentioned was opposed ; and the most formidable 
source of opposition was the proposition of a rival line. A comparison of 
the two lines became, therefore, a very important duty of the committeeB. 
This was prosecuted successfully, without more than the usual difficulties, 
through most of the points of collision which arose, and one only re- 
mmned which, though equal to any in importance, yet as it was a subject 
of mere calculation, we diould not have espected, at this advanced period 
of railway experience, it could have raised a question among the learned 
engineers. The case was cleared of all questions of local interests, &c., 
and reduced to this simple form : — A railway for tlie transport of loaded 
carriages is desirable between two places, a and b ; two lines of countiy 
are presented for this purpose, and each recommended by its respective 
patrons as the most eligible ; the one passes from a, through a point c, 
to B, and the other through a point d, so that the lines are represented 
by A c B, and A D B, Now, by which of these lines can a passenger or ton of 
goods be carried cheaper or more expeditiously? Will the law-making, — 
will the scientific, — will the speculative, — will the mechanical, — will the 
professional world believe that no answer was given in these Committees 
to this question 1 that none could be obtained! that the bill passed into an 
act without the information it would have given ! that in all inquiries 
which ever have been made into the merits of rival lines of railways by 
proprietors, opponents, committees, — parliamentary and others, &c. &c., 
the question, if asked, never was answered! and that at that time no book 
existed in the English language which contained the data by which the 
answer could be satisfactorily stated; that is to say, not a table, formula, 
or statement, by which an engineer could Calculate the cost of transport 
of a given load upon a railvray of given length and given rise of incli- 
. nation! It is true, that in the committee, opinions were given, that the 
line ACB was preferable to adb; but these were met by opinions, that the 
line adb was preferable to acb ; and the committee was expected to be 
influenced by the weight (" if that was weight, which tveight had none,") 
of these conflicting opinions, in the absence of all facts and calculation 
founded upon accurate data. These opinions, and the skilful shufBing 
and mystification, which ignorance and cunning can, at 6mes, bring suc- 
cessfully into play, cost the parties interested in the Great Western Rail- 
way question, a very large sum of money, without tlie slightest useful 



consequence to mitigate the toss, while the problem might lia.ve been 
solved, and the truth demonstrated, with mathematical prct^ision, l>7 a 
single competent iviCnesa, ut the cost of about half an hour of his time ! 

The dispute ia question was continued week after week; thousand 
after thousand was expended; and, when a little light did once strike 
acrosa the gloom, ignorance, as usual, wua alarmed, and, before it could be 
more fullj developed, she succeeded in driving it from the i 
heads have cleared siuce, and inquiiy has exposed more completely the 
deficiency iu some of our professional crania and libraries. 

The huinitiation produced in all the honourable minds of the pro- 
fesfflon, we suppose is deep; and we are pleased to see that, by the n 
of M. Navier's elegant investigations, the country may he saved from 
similar disgrace in future. The means this gentleman presents, are the 
only ones which can suit the case; viz., a thorough mathematical mastery 
of the subject, by which the true result in every particular instance can 
be obtained. This will banish mere opinion from the witness-box, will 
shorten inquiiy, furnish sohd grounds for decision, and save much valuable 
time and labour. We confess our patriotism would have been gratified, 
if Mr. Macneill had presented us with an original work on a subject so 
eminently national, as that of railways. As it is. he has preferred to 
introduce to English readers the labours of a French mathematician, 
distinguished for his application of science to this branch of raechanica. 

In some notes with which Mr. i\I. has prefaced his translation, hfl 
makes a suggestion, which is so in harmony with the principles upon 
which this Journal, and the Gallery with which it is connected, have been 
founded, that we give it at length. 

As practical men have seldom the time, or the mathematical acquire- 
ments that are requisite fur such an intricate investi<:ation, a series of 
faelt should be registered at all the difTerent railway establishments in the 
Btnpiie. These/ucI* should embrace, Ist, thecosi of the engines, their weight, 
liaily journal of their repairs, and the number of miles travelled daily; the 
we^ht carried, the water and fuel consumed, the pressure of the steam on each' 
puticular part of the line, &c. &c. ; if such facts were collected, and given 
U some of our able mathematicians, there can be no doubt of their being 
*ble to furnish forniulm that would be of the utmost importance to the 
country ; or it might be better to employ such persons to design and carry on, 
ander their own superintendence, sots of experiments, in any way they might 
(bink moat adapted to obtain the information desired. Such persons might 
ly found amon^t our mathematical professors, and the expense of the 
its should be defrayed by the Railway Companies, in some certain 

^ e perfect execution (and the imperfect, would be mischievous,) of i 

It a proposition would be of the most extensive benefit; and the cost,, 

if distributed as the author points out, absolutely insignificant. Qui 

luunble assistance shall be at all times ready in the furtherance of this 

and aimilar accumulations of practical information. 

In the little work under consideration, the aim of M. Navier has 

been, to point out the greatest amount of reduction, which the establish- 
t of a r^way can effect upon the actual cost of transport, so far as 
" I obt^ned by mathematical investigation, founded \i'50a isAa i 
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We earnestly recommeml our youag engiaeers and mecfa&niciBiiBt to' 
I lay aside the iil^irm tlicy generally i.-ipreBa, when the study of the calcidiu 
tcommended, and to make an effort, if merely as an lixperimcut, to read 
this work. TVe venture to predict, that if they do, they will feel that a 
film has fallen from their eyes, and that their right hand has increased in 
cunning. New and unexpected scenes of enterprise wiU open upon 
them, and an exquisite sensation of newly acquired power will iireustifaly 
I urge them to enter, and gather part of the immense harvest which yet 
\ awaits the sickle of the accomplished reaper. 

There can be no doubt, that facts in the processes of art, and in 

the operations of nature, extremely simple in their appearance, but, 

perhaps, of immense importance, either for application or explanation, 

are daily passing unobsen'ed, or if ohserred, soon forgotten and loat 

The latter principally proceeds from the incapability of the observer to 

_. leason upon such phenomena, even when his natural sagacity teaches him 

suspect, that they may be far more valuable than mere novelties. No 

h class of men are likely to he so fortunate in this respect, and, if ignorant, 

k to he so perjilexed, as the rising engineers and mechanicians of the age. 

[ The powerful natural agents now under the control of man, and 

[ ministering in a thousand ways to his convenience and gratification, an 

daUy presenting new data ; from which, also, are daily proceeding nev 

trains of reasoning and research, pointing towards results which, but a. feir 

years previous, even the human imagination had not dared to approadi. 

Such results, however, demand the calculus for their easy and complete 

attainment. 

To return to the work under consideration, we cannot completely 
discharge our duty, without stating our regret, that the author hn 
omitted the answers to the exercises, and has placed the explanation c^ 
the signs used in the work, at the end of it, without any notice of them 
in the contents. The first, we are disposed to consider, as a mateiiti 
deficiency, and will be particularly felt to be so by the remote and solitary 
Btudent. There may be some objection to placing an answer immediately 
I after the proposition ; the premature conception of it, so given, maj 
injuriously influence the inquiry, and substitute for the mental exercise 
intended, another of a totally diiferent cliaractcr; but this will noE 
apply, at least in the case of an honest inquirer, to placing it in an 
appendix. Tlie answers are sure to be demanded even by the most abk 
student, and a key will, therefore, be wished for, probably'long before it 
can be obtained ; and not then, probably, without additional cost. When 
it is published, we fear we must request of the learned Professor to 
elucidate his "illustration" at p. 18; — proceeding "step by step :" there 
is nothing preceding this illustration that enables the learner to see that 
:^, and at the same time^ LS f( \Q' ^ 2. 
The book is very well printed, and the price not unreasonable ; but 
we wish, on account of a large class in whose hands we could desi re to 
see it, that it had been possible to have published it at much less. 
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Annual Depth qf Rain in England. 
observation has been re^larly maile for severtJ yean of the 
wUicli has fallen at Kendal, in Westmurcland ; and we are enabled by tha 
kindness of Mr. WukeSeld, a resident, to present a table of the quantity which 
hu fallen in that neiglibourbcioil during each month for tbe last seven years. 
The depth of last year it will be seen, amounted to 56-^ inches, which is very 
nearly die mean of the six years previous. 

It would be interesting and useful to eompare this return from a country 
(^mountain and lake, and situated in the northern part of England, with others , 
made as carefully, from districts of different surfaces and positions ibrougbout 1 
Ura three kingdoms, und we shall be obliged by receiving such^ and if 
accompanied by a description of the instrument, their position willi regard to 
the ground, &c., and other details, they will be still more auccpluble. ' 
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Aurora BoreaHs. 

las Aurora on the evening of November ISth, 1835, was wilnessed with great 
briUiancy at Oxford. A low, broad, luminous arch stretched along the 
horizon at its cehtre, not rising to any great elevation : this remained quita 1 
ttitionary, but from it other bands or streams of light shot up. One observer I 
Hw 8 number of tliem together, which ascended to the zenith, and converged 
like the ribs of a dome. Others saw only a few, perpetually shining, but of 
no great height ; whilst one stretched upwards to the zenith, and beyond it, 
and was continually llickering and waving. 

CurmhneoT Direction of Winds. 
CiRBFUi. and continued observations, eontauied in the annual tei^t^a feix\\VB\*ii4, 1 
by the several academies in the stale of New York, to ttie Rc^cW-t at '^^1 
Vnirersily, appear to demonsftate the fallacy of t\ve nution comttvOTvX-j ' 
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(erUined, that winds are generally rectilinear in their progress, and blow Tat Slit 
most part in right lines over extensive portions of the earth's surface ; an enor 
which appears to remain undisturbed in the minds of most meteorologists. 

TifmfHtrature of Canton and Macao. 
Mr. Mbybn, for tome time a resident at Canton and Macao, states, as the 
result of his own observations, and those of other residents during very con- 
siderable poriiHls, that the mean temperature of Canton is Tli'Fahr. andthnl 
of Macao 72J" Fahr. It will facilitate accurate comparison to remark that the 
mean temperature of London, as stated by Professor Daniell, 13 49^° Fahr, 

Fi/tralioti and Cooling of Light. 
M. Melloni, in examining the correctness of his opinion, that light and 
radiant heat were produced by different causes, and that there was therefore a 
possibility of separating them from each odier when combined, has succeeded 
in accomplishing this remarkable experiment By a process extremely simple, 
he separates light from radiant beat, whether proceeding from ordinatj 
fires ur from the sun. His mode is this: — The radiation from a lumioaiu 
)mdy is passed through a system of diaphanous bodies, — these absorb all 
the radiant heat, and extinguish but a very few of the luminous rays. The 
pure light emerging from such a system is found not to aff'ect the most delicate 
Ihermoscope, even when concentrated by lenses to a brilliancy equal to that 
of solar light. The substances hitherto employed in this heat-ahsorbing 
system, are water, and a peculiar kind of green glass, coloured by oside of 
copper. The cooled and filtered light, as it may be termed, is decidedly 
yellow, with a tint of bluish-green. 

Periodic Appearance rif Shooting Stan. 
M. Araoo has recently given publicity to the notion that millions of groups af 
opaque bodies floating in space, may in their periodical revolution, annually 
cut the path of the Earth near that point of the Ecliptic where our planet tnay 
he found about the middle of November; and that on entering into our atmo- 
sphere, these bodies may inflame, and so become visible to us. He draws tfaiB 
conclusion from the reports of several observers of different nations, who have 
described appeiirancus of this class uf meteors which were remarkable for 
numbers and brilliancy; but more particularly for the circumstance, that 
though observed in different years, they all occurred on or about the 13tli 
day of November. 

Velocity, ^., of Currents in Riven. 
M. DE FoNTAiNK, an engineer long employed upon the Rhine, has published 
an elaborate work descriptive of his actual operations upon that river during 
twenty-one years. In it the author states the result of his numerous experi- 
ments, to determine the law of the variations in the velocity of the current of a 
river, which take place between the surface and the bottom. He finds the 
line of mean velocity always to be upon the surface when the bed of the river 
is clear, smooth, and continuous; and that it descends and approaches the 
bottom, in proportion as the bed is irregular, and as the number of obstructions 
lying upon it is increased. M, de F. has also ascertained, that a line, sup- 
~ to lie upon the surface of a river, at right angles lo its shores, and free 
g in a vertical plane only, varies ver^' muc\vitv '«,* ^o™\, 
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^ supposed (o be straigbt and horizontal, as a, b, in the nnnexed llgure. 
This. M. de F. shows ia never the case, except wbon the flow is uniform, and 
the height of the water Is permanenl; but that when the river is risiog, this 
Iraaaversc line becomes more or less convex, as a, c,ii; and, that on the 
contrary, it dips in the middle, and beeonies concave, as a,d, h, when the 
fii!lm«. 




M. de F. suggests, that the well-known differences of opinion which exist 
between professional men on this subject, may be principally owing t« one or 
other of these particular eases only having been observed, and erroneously 
mnsidered as a general law. The instrument used in these experiments on 
the velocities, was invented by M. Wattmann. an accurate account of which 
we should be happy to receive for the purpose of publication, and of comparison 
with one lately constructed in this country for the same object, and which will 
be described in our next number. 

Variation nf Temperature in Rncky Strata. 
Vx,, W. Hbnwoou conceives that he has satisfactorily ascertained that a 
diScswoo of 2° — 3* Fahr. exials in the temperature of the schistose and 
^nitic strata of Cornwall, when they are severalty examined at the same 
depth. It is not stated to which the higher temperature belongs. 

Reflected Heat measured. 
The fact that heat is rellocled more or less abundantly in proportion to the 
nature and polish of the surface upon which it impinges, was confirmed by the 
[^searches of Rumford and Leslie; but these philosophers did not proceed 
to ascertain the proportion, in each particular case, of the incident, to the 
reflected, heat. It is easy to imagine a variety of cases in wliieh, the property 
cf the reHection of heat being known, an<l also that its quantity was variable, it 
would be desirable, and often exceedingly useful, to be able to ascertain the 
amount which rauld be obtained from any particular body and !,urface. M. 
Melloni has recently shown, that by mnans of an apparatus, designed by him, 
the problem can be solved with great accuracy. Another instance in which 
die genius of M. Melloni. aided by the exquisite delicacy and sensibility of hit 
apparatus, has detected and exhibited properties and proportions of this 
invisible and universal agent, which appeared a short time ago to lie ftr 
Iwjrond the utmost reach of the powers of man. 

Flowering qf a tfett India Plant in the Open Air. 
At a Meeting of the Ashmolean Society of Oxford, on the Gth of November 
last, Dr. Daubeny exhibited a specimen of Iho Bromclia pingi.is, a native of 
the West Indies, which flowered last autumn in the open air in the garden of 
Br. Shirley, of Eatington Pork, near Shipston-uiiun-Stouv. This ^\B.n\.\aA 
blossomed in Earope even under glass, tilthougU a 4t«,\(Wi% q^ "*. i». 
F 2 
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Hower is given in the Ilortas Elthamensis .- and tlie individual plant ^oMt 
to had been tried first Id the pinery, and afterwards in the greenhouse, but hnd 
never put forth Ibwers, till it was taken out of doors, when it flowered, though 
the petals never properly expanded. 

Phosphoric Light emitted by Flaaxrs. 
\ At the same meeting, a communication was also read by him respecting on 
electrical phenomenon, which occurred in the ga^le^ of the Duke of Buck- 
ingham, at Stowe, Oil the evening of Friday, the 4th of September, 1S33, 
during a storm of thunder and lightning, accompanied hy heavy rain, tlie 
leaves of the flower called (Enothera macrocarpa, a bed of which is in the 
Ljprden, immediately opposite the viindows of the manuscript library at Stowe, 
■ Were observed to be b li 11 ianlly illuminated by phosphoric light. During ibe 
* intervals of the flasheaof lightning, the nightwasexceedingly dark, and nothing 
else could be distinguished in the gloom except the bright light upon the leaves 
of these (lowers. The luminous appearance continued uninterruptedly for a 
considerable length of time : it did not appear to resemble any electric effecti 
and the opinion which seemed most probable was, that the plant, like many 
I known instances, has a power of absorbing Ughl, and giving it out under pecu- 



Beet-Toot Sugar. 

k^THE exertions making in France and throughout Germany lo simplify tl 
Fprocess of preparing sugar from the Beet are immenae and unceasing. At ibe 
I recent meeting of the German naturalists, at Bonn, the section of Agricullore 
r and Rural Economy was almost entirely occupied with papers and discussions 
[ tm the subject. At Valenciennes, a manufacturer has succeeded in discoverii^ 
I B method of crystallizing the whole of the saccharine' matter of the Beet 
1 without producing molasses in the process. Three sugar-houses there have 
adopted Ihe new plan. 

Science ai^sifted by ihe State. 

L The French government, in October last, being about to despatch avessel. La 

[ Bonife, to the Bnails and Sandwich Islands, through the Chinese and Indian 

I Seas, gave permission to the Academy of Sciences of Paris, to take advantage 

I sf the circumstance for scientific inquiry. This body eagerly embraced tin 

I offer, and appointed M. Arago, and other distinguished members, to draw u] 

L inltable instructions for the officers of the vessel ; these gentlemen are ala 

L stated to be able and willing lo second the views of the academy. Inatrumentl, 

Buch as the shortness of the time would permit, were immediately collected 

and "prepared. Should not this example stimulate us (o seize some of ths 

many hundred opportunities which occur every year in this country, not only 

in the case of the government, but of the numerous public bodies, companies, and 

pDwer^l individuals, who arc daily sending out vessels to cross every sea, anrl 

I Tisit every point of the globe? It is true, we cannot be accused of absolute 

1 neglect, — there are a few valuable instances to the contrary ; hut how rarely di 

a case in which our Royal Society is occupied as the French Academy 

has lately been I 

In the present inslance, gratifying and important results have occurred ot 
before the sailing of the vessel, as is proved by the following fkct. During the 
OXumiDation and oomparison of snmc oHheinaVcvunen^.a Yn\eQd.Q&\ohBHnt of 
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board La Sonite. some extraordinury itreirularities were observed in the diree- 
n of the magrelic needle. These happened or the 17th, 18th, and I91h of 
Novenilier. The obBcrvers were led to suspect the esistence of un Aurora 
Borealis, but the atmosphere st Paris was cloudy and unfaraurable for 
laioing it. In a few days the correctness of the supposition was made ei ident, 
and the extensive influence of a remote Aurora upon the magnetic needle was 
eonfirmed, by ihe arrival of the English newspapers, and also of a communica- 
tion front Nismes, conCainitig descriptions of a brilliant Aurora, which occurred 
n the night of the 18th of November". We have little doubt, but that this 
,erie!i of bencGciat effects will be continued, and that, barring accidents, the 
cBtum of La Bonite will, in addition to the discharge of her duties to the French 
government, be accompanied by a gratifying accumulation of knowleilge to Ihs 
French Academy, and through them to the scientifio men of all nation*, and 
wtually to the world. 

New Eleetro-Chemieal Apparatus. 
U. BscQVBREi. of Paris, has introduced to the notice of the scientific world, ■ 
modiScation of the Electro-chemical Battery, which reduces it to a striking sim- 
plicil;. And yet he finds that all bodies esposed to it are either decomposed 
or attacked, exactly as if thuy were submitted to the Voltaic pile; that ita 
power of action continues uninlerniptedly; and that tlie in lenaily of its current 
not afTecled, in any appreciable quantity, by the causes which tend to 
weaken the electro-chemical effects of the pile. 

Simple as M. Becqueret's apparatus is, its arrangumont has already been 
improved bvM. Aim6, who describes the newer instrument as follows; — A 
U-forraed tube, pierced with a. small hole at its lowest part, is to have its lega 
half-Blled with very fine sand. One of the legs is then to be filled up with diluted 
sulphuric acid, and the other with a concentrated solttlion of aea-salE. The 
two fluids will descend through the sand, and combine at the lower part of the 
lube. As soon as this combination is effected, the fluid, resulting from the 
corohinalion, escapes immediately through the hole, which is loosely plugged 
' h a hit of asbestos to prevent the escape of the sand. A slip of platina is 
dipped into each leg, and wires from these slips connect them with a gab 
neter. On making contact, the needle immediately indicates, by the change 
n ita direction, the formation of the current produced by the action of the two 
fluids on each other. The intensity ot this current varies with the degree of 
comwntration of the solutions, and with the rate at which the combination is 
made ; to facilitate the latter, the size of the hole may be increased. 

When a constant and regulated supply of Ihe siilutions, and a proportionate 
diulial^e of them, after they are combined, are obtained ; the process can be 
canied on for any desired period without intermission. There is, however, one 
precaution necessary, — the solutions must be so prepared and proportioned, 
that they shall not, on combining, form a salt and obstruct the discharge. 
From the eiperimenta of M. Beeqiitrel and M. Aime there seems already 
ground for believing, that electro-chemical currents of determined intensity 
may he produced and maintained during whatever time may he necessary to 
effect chemical decomposition, by this powerful agent. 

Daraticat of Life in France. 
In a recent memoir by M. Demonferrand, he states, that the a\eia.^B \e^vgOci (ft 

KQ life in France is 33 years, 3 months, and II days. 
I • See Notice or the Aurora Borealis, at Oitord. p.«i. 
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Magnetism as a Motive Power. 
ITbe R«t. Mr. M'Gauley exhibited to tho British Aasociation at Duhlin, a very 
Plimple conti'ivunce by which Magnetic force is employed to drive machioety. 
The magnetism is produced in soft iron by a galvanic battery ; and by an 
ingenious but siniple contrivance the connexion of the wires is alternately 
reversed, so that b bar of iron is kept continually moved backwards and 
fbrwards between the opposing poles. Tliis moves a nrauk, which turns ■ 
wheel, to which of course any other wheels can be attached. The extent of 
ineeives will be as unlimited as the strength of the battery which 

Marine Instrianeni. 

if theinBtniments furnished by the French Academy to the officers of 

a Boniie, is intended to procure Bpecimens of sea-water at great depths. M. 

Slot formerly used an instrument of this nature in the Mediterranean, and 

pbtained sea-water from a depth of about 450 fathoms, together with all the 

r, &e.. that it might contain, for the purpose of examining and comparing it. 

{, Bavart, who has superintended the execution of the new instrument, hft> 

tntroduced some important improvements. We hope to be able to give « 

description of these improvements from the author himself. 

Simplification in the Laws qf Chemical Action. 

, a sitting of the Academy of Sciences, on the •iSrd of Novetnbar 
a sealed communication which he had deposited with the Academy 

ae, and read from it an interesting paper, in which he bad applied 
optical principles most successfully lo the resolution of the constituent propor- 
tions of chemical combination. At the conclusion, he called the attention of hi) 
auditory to the extreme simplicity of the new laws he had placed before them; 
and observed, that he felt justiGed in thinking that it was probably not so 
F^ifiicuU as it is at present imagined, to reduce the phenomena of chemistry to 

mple and exact calculation as those of mechanics. 

Convenient Chemical Thermometer. 
:. Pastorblli, of Cross-Street, London, and Herr Greiner, of Berlin, haiu 
J, simultaneously succeeded in producing an improvement in the ther- 
ct? mometer fbr chemical purposes. The preservation of the scale from 
the action of acids, and the safety with which the bulb and tube may 
be used as a stirrer and afterwards cleaned from any viscous or 
other matter into which it may have been dipped, are accomplished 
without any diminution of the sensibility of its action. The accom- 
panying figure shows the improvement. The tube of the ther- 
mometer is passed up a glass cylinder, of a diameter rather leu 
than that of the bulb ; the cylinder can therefore rest upon the bulb, 
as at A, and is here attached to it by the blow-pipe. The scale i> 
inserted within the cylinder; and the brass cap which terminates it, 
preserves the tube in its axis. The idea of this arrangement and 
guard is by no means new, and many thcrmci meter-makers have 
attempted it, but they never were able to make the joint at a lo 
stand the necessary variations of temperature. Mr. Pastorelli, aflw 
^number of experiments made during eighteen years, has at length succeeded, 
lad will guarantee these thermometers through all the usual ranges. 



Grand geo(kesical Operaliom in India. 
li will be gratifying lo the lovers of BcienoQ to learn that a trifronomeUical 
survey of India is carrying on by tlic raunificenM of the East India Company, 
Mil is to proceed with thcrcosed rapidity. No less tlmn flfty<six theodolites 
liuve been prepared by one of the first makers in London, and sent out within 
the last two months. Major Everest, Surveyor-General of India, is also con- 
tinuing the moasurenient in that country of an arc of the meridian of id 
enormous extent This is using the " giant's power" for nubto purposes! 

Income tjfthe Dublin and Kingstown Rtdltcay. 
The first working year of this railway ended on the 16th of December last. , 
The total receipts were 31,066^ H'. &d, ; the number of passengers, exclusive 
of annual subscribers, l,0i>S,(ll8; number of trips made by the loco-iDOtlTC 
wginea, 22,030; number uf tnltes travelled, 125,275. 

Two small Cabinet Figures in. white Carrara Marble 
Are at present deposited at the Adelaide- Street Gallery, with a vieiv to sale. 
These chefs d'ceuvres of modern soulplure formerly belonged Ici the unfbrtu- , 
nate Queen of Prance, Marie Antoinette ; they ornamented her saloon at 
Trianon, and were rescued from the destructive fury of the French revolution, 
by an Austrian nobleman, and carried to his palace near Vienna ; where, during 
the Congress in 1814, they excited the admiration of the Allied Sovereigns. 
Ad offer of two thousand guineas was made for them by the late Marquis of 
Londonderry, tlien Lord Castlereagb, and Sir Thomas Lawrence, but thi« 
extravagant sum was refused by their owner, then at the very pinnacle of 
grandeur and prosperity, They remained in his possession until within the 
last few months: when from the most calamitous reverses of fortune, the con- 
sequence of a misplaced confidence in tlie present ex-King of France, ho haa 
been compelled to consign thero to the care of a fi-iend, whose only difficulty 
in disposing of tbetn would, we apprehend, arise from the magnitude of the 
price asked, — fifteen hundred guineas. 

The Erst represents Venus as having just risen out of the ocean, and in the 
altitude of wringing out her hair. Whether we consider the graceful and 
espressive disposition of the tout ensemble, or, wishing to fix on any one part i 
aa moiB worthy of admiration than another, select the contour of the back, and 
the remarkable truth and elegance displayed in the action of the arms and 
tianda, — we are bound to admit, It presents so close and classical a resemblance 
to the antique as might deceive the most skilfUl artist, but that the features 
are those of the amiable Madame Elizabeth of France, sister to Louis the 
Sixteenth. The other figure is also that of a Venus sealed in a large conch 
shell, and gliding as it were along the surface of the waters ; she is drawn by 
two Tritons and supported by Cupids ; the countenance of this figure is a 
portrait of the fascinating Queen herself, sculptured at the very time when, as 
Burke says "never lighted on this orb, which she hardly seemed to touch, a 
more delighftui vision." This, like the former statue, is devoid of drapery. 
The p(»ilion of the body, and the disp(»ttion and action of the limbs, evince at 
once the most perfect anatomical proportion, and the most easy and graceful 
arrangement. The elaborate workmanship displayed in the minuter ports and 
acnessories ia highly desening of attention in buth the sculptures; but, perhaps, 

Kd the most indisputable evidence of l\\ebai\Ao( 0\CY(«ft\ftx Sa 
quigite manner in which the bonding ot V\w \io4^ \& «ffi.e»AB^^^J 
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fAGAZINE OF POPULAR SCIENCE, 

JOURNAL OF THE USEFUL ARI^S. 



RECENT RESEARCHES IN GEOLOGY. 
Gboloot is a subJDct of immense extent ; and the diseovcriea which are 
3 it almost neccKsorily proceed by alow steps and minute details. 
Hence it would b(> utterly impoBsibte, even in u memoir uf considerable 
length, to gire a complete and comprehensive survey of the recent pro- 
giesB of this rapidly advancing Science. But here, as in all sound induc- 
tive researches, the accumulation of particular facts generally terminates, 
afler a while, in the developement of some great general principles. 
When aucb epochs occur, it is often very practicaWe to condense into a 
short compass, and in a generally intelligible form, a statement of the 
results so obtained. Tliis is what we sbidl attempt, in the following 
article, vrith respect to one or two leading Bubjccts of geological inquiry, 
which have not only excited peculiar interest of late, hut also have im- 
portant bearings on the principles of the Science, and on some of the most 
tnstructire inferences and contemplations into which we are led by the 
study of it. 

The conclusions of geology, like those of every other part of induc- 
5 science, must be grounded on the sole authority of well-ascertained 
and classified facts ; and we must be guided to them, neither by random 
conjectures, nor the dictation of authoritative opinion, but by the tole 
jniTguit of well-founded natural anali^cs. We must seek to interpret 
the past from the present, and advance from tlie known to the unkn* 

Proceeding on such principles, then, we shall presume that our 
mdera will acknowledge the force of the reasoning by which it is inferred 
diat where two beds, or strata, lie one over the other, tl 
deposited or formed subsequejttli/ to the latter; that each one of the vast 
number of lesser beds or layers, of which even a small thickness of any 
stratum is composed, were alt formed one after another; and, when we 
come to distinguish the larger divisions and classes of strata, by the fossil 
remains of plants and animals, which we find embedded, and often com- 
pletely mineralized in tbem, — that these are the remains of creatures 
frfiicli actually lived and died during the period at which the depositions 
t«dc place respectively; and that the lowest rational estimate we can 
Ibnn will not allow us to suppose any short or limited period of time as 
t«inisite for the formation of any one bed, the enclosing in it of all its 
mganic i<emains,. and (marine or aquatic as those remains so universally 
are) its elevation from the bottom of the primteval ocean into dry land. 

Pursuing our researches on these simple and truly philosophic princi- 
ples, we are brought in succession to recognise an immense series of 
dejiOBits, characterized by organic remains, in which the skill of the 
naturalist and the anatomist detects species, genera, entire orders qE Vviflv^ 
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beings which do uut uoiv exist. Tlic deposits in which these 
now in a great degree hardened and consolidated into rocks, ore Oaa 

characterized as distinct formations, which have gradually emerged at 
Bucceasive remote epochs, at incalculably long interrals of time. Other 
claaaes of phenomena are obserrable in a series of rocks of a difFercDl 
texture, and wholly destitute of organic remains, which appear pro- 
truded, as it were, among and through the others : having, in many cases, 
an exact resemblance to the effects of existing Tolcanocs, — and in all, 
following a close analogy to such modes of erruptive action. 

"We shall in the following sketch presume no further on our readei't 
acquaintance with the subject than to the extent liere briefly described. 
The names given to the successive leading groups of formations, which 
all over the world succeed one another in this order, are principally, the 
tertiary (or newest), above the chalk. The secondary, from the chalk 
inclusive to the coal formations : then those which have been called 
transition; and, lastly, the primary, of crystalline texture, without orgame 
remmne, and bearing marks of being upheaved, protruded, or forced 
through all the others, in the way that masses of melted matter are nov 
forced up by volcanic action, 

Silurian ^nd Cambrian Formaliotts. 

Mr. Morehison and Professor Sedgwick have been for a long time 
directing their joint labours to the elucidation of the rocks usually con- 
ft)undcd together under the unmeaning name of " Transition," comprisiiig 
all the series intervening between the old red sandstone and the primttiTe 
rocks. They have been minutely examined by these two eminent geolo- 
gists, as developed in "Wales and the part of England adjoining, and they 
have succeeded in dispelling almost entirely the obscurity in which tlw 
nature of these rocks has been long involTed. 

Prom beneath the old red sandstone, there rises out this cousider- 
able group of rocks which, fakinfr them In the order from upper to lower, 
Mr. Murchison has named the Ludlow, Wenlock, Caradoc, and Llandeillo 
formations, each being distinguished by characteristic organic remaina, 
and frequently by subordinate beds of limestone. These beds form a 
well-marked connected group, interposed between the old red sandstone 
and the slaty-grauwacke of Wales. Hence it seemed rery desirable to 
apply some distinctive name. So great have been the recent advances in 
geology, that the term " transition," formerly applied, has (as we observed 
above) now become wholly unmeaning, and, in fkct, conveys incorrect 
impressions. Hence these geologists have adopted tlie name " Sihirian 
System," (from the Roman name for this part of Wales ;) and this they 
subdivide into the " Upper Silurian," comprising the two firat of the fbur 
classes named above, — and the " Lower," including the two last. 

Beneath these appear the various slaty rocks, which are common to 
"Wales and Cumberland. These Professor Sedgwick has minutely inves- 
tigated ; and divides them, according to order of superposition, into 
upper, middle, and lower. The upper formation is seen in the chain of 
the Berwyn mountains, and is thence expanded over a large part of 
South Wales, including I'linlimmon, it contains in general less calcarcooi 
mutter, and fewer organic remains, than the Silurian systems. The 
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middle Cambriim includes the Merionethshire ranges and Snowdon. con- 
' V organic remains, and Bome highly calcareous slates, but no 
beds of limestone. The same group is largely developed in Cumberland, 
The lower or oldest C'ambrittii group occupies the south-west of Caemar- 
Tonshiie, and much of Anglcsca. It contains no organic remains. 

In this rapid sketch, we, of course, can do little more than explain the 
nominal dbtinctions which hare been thus laid down. But it must be 
understood, that they are far from being mere distinctions of names. They 
involve essential characteristics of extensive geological districts, and serve 
to bring under a luminous classification a series, of great importance tc 
a connected knowledge of British strata, which has long been involved 
in obscurity from want of such a principle of arrangement. 

A full account of these researches waa given at the Dublin meeting 
of the British Association ; and elicited, besides the encomiums so justly 
doe to tlie talents and peisererancc of its authors, many able illustrations 
and remarks ; especially from Mr. Oreenougfa, who considered that 
umilar principles of classi£cation might very probably be extended to 
odiOT regions ; and from Professor Phillips, who made some highly 
interesting observations on the distribution of characteristic orgnmc 
remans in rocks, especially those here considered. He dwelt ujion the 
important fact, so utterly destructive of the favourite hypothesis of some 
geologists and cosmogonists, of a gradual advance iVom the simplest to 
the most comjJes forms of animal life, as we advance to the newer rocks ; 
that in these Silurian groups, though ive find a diminution in the numbex 
of fossil species in the older rocks, yet they exhibit no injeriorit^ of atruc' 
(arc or organhalion. They belong to extinct elasses. Among beings of 
lower organization, as among shell-fish, some single species may be found 
even in rocks so ancient as the Silurian system, which also now exist ; 
and he was hence led to remark, that it is not by any single genua, but 
hf a combination of co-existing genera that stral.i must be identified- 

Fa^sil Fishes. 

The natural history of fishes has been generally considered more 
obacuje than that of any other of the great divisions of the animal king- 
dom; and it has been almost entirely through the labours of M. Agassis 
that a new light has been thrown over it, by tracing out, as he has done, 
a new principle of classification : by this the whole science has been 
remodelled. It is also a singular circumstance in this investigation, that 
(eontrary to the usual order of procedure) the study of the foHsll remains 
of fishes has been a material source of elucidation for understanding the 
relatious and classification of existing species. 

The great principle of classification adopted by M. Agnssiz, is derived 
from the nature of the external covering, or scales. The peculiar form 
and structure of the scales differs essentially in different classes of fishes ; 
nod the nature of the covering, which protects the animal externally, is 
foimd to bear a direct relation to the internal organization. Here then 
thsre appears a principle of relation which, doubtless, depends upon some 
essentia] modification of the animal character, and thus may fairly afford 
a satisfectory ground of a real distinction and class! fii'^ktiou of a^ecvea. 
!Dua principle, then, M. Agassia bus adopted ; and, in foWown^ \S. wa^J 
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has arrired at a grand distinction of fishes, imdur four principal f^^^^H 
charact«ri2cd hy the peculiar nature of theii scales. Thej are lermH, 
1. Phicoidians, 2. Ganoi'diuns, 3. Ctenoi'dians, and 4. Cycloidians*. 

Of the whole number of species now known to exist, more than 
three-fourtha hclong to the two orders of Cycloidiaus and Ctenoi'dians, 
the other fourth to the remaining two. Whereas, of the species whose 
fossil remains we find imbedded and mineralized, none of the two ordcri 
last-named have been found in any formations below the chalk ; whilst 
in the lower or older formations we have abundance of the other two 
kinds. The proportions of tliesc iu the different formations are very 
remarkable, and have been carefully traced by the persevering industiy 
and skill of M. Agassiz. 

In the most recent or tertiary deposits, not only the fossil orders 
and genera, but also the species, approach nearly in character to thosH 
now existing : though he has not found more than one species exactly 
the same- Those of the formation called " crag," in Norfolk, are aUied 
to the species now inhabiting the trojiical seas. In the London clay, the 
beds in the basin of Paris, and at Monte Boica, about two-thirds belong 
to existing genera. 

In the ibmiation next below these, the chalk, about one-third only 
belong to existing genera. 

In the formations older than the cbalk, there is not a single genu 
identical vHth the recent. The oolitic series, to the lias inclusive, forms 
by its species of fossil fish a very natural and well-defined group. The 
weald formation is included in this, in which M. Agassiz did not find a 
single species roferrible even to the genera of the chalk. 

Throughout the series of rocks deposited in these epochs, the two 
orders which prevail hy so large a majority (as above stated) in the 
existing creation, are not to be found. New species have since been 
creat«d ; the whole genera formed of all those species are new, not merely 
in a few instances, but through such a range and extent, that even^e 
entire order comprising those genera is new. In these older strata, on 
the other liand, different species, genera, and orders, existed in propor- 
tional abundance, most of which have since died away and disappeared ; 
and the tivo great orders which at the present day form a small 
minority, were then predominant. 

The most striking characteristics, perhaps, of these periods are the 
predominance of those Gano'idiana which have a symmetrical caudal-fin | 
and those Placoi'dians, which have their teeth furrowed on both sides, 
and have large thorny rays on the dorsal-fin. These fossil rays had long 
been known, but their real nature was wholly misunderstood. 

In the formations below the lias, the character, above stated, in the 
toil-fin of the Gano'idiaas is entirely changed. Instead of a tail parting 

" Those names are doriyod from Greek words, describing tha shape and appear- 

3. From inn, a nnnb, tlio scales 

4. From kiiiIk, b, eirele, the scali 
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f 6ff into two equal and similar divisiona or lobes, the backbone ia con- 
tinued straight on, into n true tail, while another lobe, or fin, is formed 
beneath, so as to give tite appearance of a tail-fin, with two unequal, 
unsjmmctrical, lobes. This distinctioii prevails up to the fishes of the 
most ancient strata. 

The form of the Icelh is another important distinction, bearing 
obTiomly a direct relation to the habits of the animal and its meana ^ 
rabaistence. 

In strata more recent than those containing coal, wc find no fish 
decidedly carnivorous,— that is, provided with large conical and pointed 
teeth. In these strata, up to the chalk, the fish appear to have been 
omnivorous, their teeth being either rounded, or in obtuse cones, or like 
a hmsh. The nature of the food of these fish is also ascertained by the 
discovery of the fossil contents of their intestines, in which scales of other 
fish, on which they had preyed, have been found. 

In a great number of insfcinces from the tertiary beds of the Ule of 
SSieppy, the chalk, and the oolite rocks, it is a highly interesting feet, 
that the capsule of ihe ei/e has been preserved : and in many species ^m 
Mont« Bolca, Solenbofen, and the lias, we see distinctly all the little 
blades vvbich form the branchia;. 

In the strata below the lias, wc begin to find the largest of those 
large fish, of an organization allied to the Saurian, or lizard tribe ; tho 
resemblance is chiefly in the mode of connexion of certain parts of the 
^eleton, and the form of the teeth. 

From the general distribution of the species of fossil fish thui 
investigated, M. Agassiz has deduced some important and profou 
feiNices, with regard to the changes wliich our planet has undergone at 
remote epochs. 

There is a remarkable distinction between these fossil fishes, and 
the fossil ioophi/les and leslacea. Of these last, the same genera are 
firand through seyerai different formations, as we have already noticed ; 
and t^eir organization was such as enabled them to live through all the 
great changes in the physical condition of the globe, which accompanied ~ 
tiie successive depositions of those formations. With the fossil Ji.iket 
the case is widely diderent. We have seen that the several genera, and 
even orders, vary extremely from one formation to another. Thus the 
changes in the constitution of the globe, which accompanied the succes- 
fife epochs, were of such a kind as these genera of fishea were unable 
to survive. We see at once, then, a reason for this difference between 
them and the inferior classes, in the greater perfection and delicacy of 
their organization ; their more complicated structure required important 
modifications, according as great changes took place in the climate, and 
various physical relations in the order of things on the surfece of the 
globe. Here then was the aame beautiful series of adaptations, existing 
ill as high perfection myriads of ages ago as at the present time : dls- 
played equally in all the long series of creations, by which the globe has 
been gradually brought into its present condition, and evincing tl 
enduring and umversal influence of the same creative Power and . 
Intelligence. . , 

• . Kbe fiebsi of^eagh «f ^e great .^eiag^ of. tbfi eaxt^i!& iaTaiB^U(a.W 
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Qma essentially difiere&t from each other, but each series agreeing a 
themselTes in some peculiarities of organization. The multitude o 
apecicB so coexisting must, doubtless, have been fitted by that peculiar 
organiKation for the particular conditions which prevailed on the surfitce 
of the glohe at the time they lived. So, likewise, the disappearance of 
whole species and genera, is the evidence of great and universal changes 
in those attendant conditions of the external world, which introduced a 
new order of things unsuited to that peculiar organization with which 
they were furnished. Thus, not only individuals, but whole &milies and 
species perished ; not only a few species, but a mde range of species, 
comprising a whole genua i and not only this, hut so many genera as 
made up the liU'ger portion of an entire order. One common pecoUaiitf 
constituted the distincrion of the order ; that peculiarity was do 1<h^u 
suited to eitemal nature, — the whole order therefore perished. 

Did then these vast alterations in the plan of nature take place 
suddenly? Was this immense destruction, not only of animal life but of 
a whole system of organization brought about at one time ? — in a short 
time; or did it talce place by more gradual changes? by a series of 
changes so slow as to be imperceptible, going on through a countieM 
gcries of ages? 

M. Agassiz has introduced some remarks bearing on the solution of 
these questions. He observes that, in some cases, local and transient 
causes may be capable of producing such effects over a certain extent of 
district : such, for example, as volcanic eruptions. A snbmariae eruption 
might destroy all the fish in the parricular region where it took place; 
but this would hardly account for the disappearance of species and genera, 
however extensive or often repeated. M. Agassiz possesses specimens in 
which a great number of fossil fishes are crowded into a small space; and 
the appearance of the whole is such, as to impress the spectator with the 
belief that they were destroyed and imbedded, as it were instantaneously, 
by some sudden catastrophe : such as a sudden eruption of volcanic 
matter, or a sudden influx of fresh water, or even the heating of the sea 
by a submarine volcano. 

Such causes as these, however, could be only local ; and it is evident 
we must refer to changes, upon a much larger scale, in the condition of 
the earth's surfece, as alone capable of producing the greater effects we 
have above described. M. Agassiz appears to lean to the theory of those 
geologists, who contend that the great changes which have affected the 
crust of our globe were brought about by vast and sudden catastrophes; 
and that, corresponding with the occurreuee of these convulsive move- 
ments, the great changes in the characteristics of animal and vegetable 
life were as suddenly introduced. Those of our readers who have perused 
the masterly but extremely popular work of Mr. LyeU (and we hope there 
will be few who have nut), will know how to estimate the claims of this 
theory. 

M. Agassiz commenced bis researches on the Continent; but has, 

more recently, extended them to an examination of the specimens found 

in English collections. Here, indeed, we have been long accumulating 

these geological treasures, in which our island is peculiarly rich, but 

ithout fully understand^ the value of them, until M, Agassis 1 
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poiated it out to tu ; and invested mmiy of lliesc ucLumulatioii 
neglected remains, with a new value and inlereat. lie lias fbuud, in the 
English cabinets, 300 ^eeies neto to his researches. Here, then, ivas an 
interesting, perhaps critical, moment for liis speculations: his views were 
tbuB put to ft aeven! test. All these specimens, bowcver, were found to 
furnish a complete veiificatiun of his former inferences, and entirely to 
corruhorate the laws of developcment which he had previously determined, 
in regard to the succcision of these orders of animals, during the iliti'crcut 
changes which our glolie has undergone-. 

The oldest formation in wliich fossil fishes are found, is tlip Klurifto 
system of rocks; in which there are five or six species, exliihiting the 
first appearance, in the primffiviU world, of this long-continued series of 
rertebrated animals; the species of which heeonie more and more divcr- 
nfied and numerous, as Tvell in their outward forms as in their orgnnjza- 
tion, as we advance to the later formations. Yet, as we hiivc indeed 
already noticed, those which do occur even in these moat ancient rouks, 
the first of living beings which tcniuited the globe, were aniinuls of the 
moat perfect and exquisite structure oud organization. 

A highly interesting account hits lately been given to the Geologieal 
Society, "by Mr. Murchison, of the discovery of fossil fish, in the new red 
sandstone of Tyrone, in Ireland, being the first discovery of such remain* 
in that particular stratum, though they were knoivn to exist in others of 
the group to which it belongs. The part of the formation in ijuestiou 
surrounds, and includes, a small coal-field, but reposes, for the greutcr 
part, on mountain limestone. The sandstone consists of many distinct 
beds, which have evidently been deposited at different, and widely septv- 
tated, periods of time; since some of the lower exhibit, on tiii; upper, 
surfjice, the marks of the rippling action of water, and must, therefore, 
hnve long presented un exposed surface to a calm sea. It is in the lowest 
beds, twenty-five or thirty feet below tlie surface, that the fishes are found. 

Another curious and interesting fact, connected ivith these researches, 
has been the light thrown by them upon some very singular specimens,- 
which had been, for years, in the possession of Ur. Buckland, but of 
whioh neither be, nor any of the numerous geologists and naturalists 
who examined them, could make out anything. They are now ascer- 
tained, by comparison, to be the jaw-bones of a rare fossil fish, of which 
four different species are now recognised, in the oolitic formation, by tha 
acute investigations of Dr. Buckland. 

We have alluded to some remains of fossil fishes, which bear a 
resemblance to those of the Saurian reptiles, (the tribe including the 
lisards and crocodiles). We must not omit one very remarkable instance, 
which throws considerable light on this sort of relation. 

In the limestone of Burdic-house, in Scotland (belonging to a deep- 
seated bed of the coal formation, beneath all the beds of coal), numerous 
specimens of fossil fish were discovered by Dr. Hibbcrt, a few years ago. 
Amongst other remains, he has since found, in this locality, many speci- 
is of lei'th, scales, and large bones, apparently of a Saurian 
% being mentioned to M. Agassiz, he at once traced an anal ^ 
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he immeiliately called to mind a species of fisli (the Lepidosteua), 
exiating, nhioh lias, in many points, a striking resemhlance to the lizard 
trilw. The form of its scales particularly, aa well aa of its teetb, are 
extremely eimilar to those of the crocodile genua; and even its internal 
oi^ganization forros a sort of connecting link between that of a fish and a 
lisard. The swimming-bladder, when minutely examined, is found to hr, 
anatomically, a true liing; and approaches closely in stmcture to the 
lungs of reptiles. It has a regular trachea, communicating with a glottjs, 
surrounded hy ligaments intended to open and shut it, conatituting an 
apparatus even of a more complicated structure than that of many reptiles. 
The heart, again, resembles that of a reptile in aome particuJan. 

With this fish M. Agassiz compared the sauroid remans (as they 
bad been proviaionally tenned,) found at Burdie-hou«e: he was materially 
asaisted, also, in making out the analogy, hy the entire head of aJaige 
fossil hsb in the museum at Ijecds. By this sort of comparison, he has 
at length classified the fossil remains into a new genus, under the name of 
Megalictbys; of which more than one species are now recognised in the 
coal-fields of Scotland. 

TTiese investigations were given in a paper, read to the Royal Sodety 
rf. Edinburgh, by Dr. Hibbert (Dec. 18.'14), who, in conclusio'o, well 
observed the importance, in geology, of such analogies with living species. 
In this instance, he obaerved, "' M. Agassiz had rcacued from obscurity a 
sauroid fiah, dwelling among the lakes and rivers of the most thermal 
regions of America, and rendered it elucidative of one of the earliest 
states of our planet, when, in the language of this natuialisl, fish united, 
in their particular organization, the character of reptiles, belonging to that 
class of, animals which only appeared in far greater numbers dunng ■< 
bter epoch. 

Elevation and Subsidence of Land. 

A paper was read to the Geological Society, Novemher 18, 1836^ 
[a which Dr. Pingel, of Copenhagen, gives a detailed description of die 
evtdaices which he has collected in a tour, of the fact of a .mbsidenee, 
during the last half century, of the ivest coast of Greenland, betwerai N. 
lat. 60° and 60°. This is evinced by tbe ruins of bouses and villages on 
the shore, which are now covered at high water, and, in aome instances, 
are only visible at very low tides. 

From a statement, by Captain Fitzroy, R.N., read at the same 
it appears that the earthquake of February, 1835, on the coast 
of Chili, not only produced an alteration in the currents, bnt that the 
rjaland of St. Maria was permanently elevated ten feet. jVnother, and 
■loDrc detailed, account of the same earthquake, was given in a letter from 
"Mr. Alison. The most remarkable circumstances were theae : Forty 
minutes after the first shock, the sea suddenly retired so far, that a great 
■past of the bottom of the bay, at the port of Talcabuano, was laid dry; 
hut the water very soon afterwards returned with increased violence, and 
flowed twenty feet over tbe to\vn, carrying everything before it. This was 
repeated three times. The same thing occurred in the earthquake which 
destroyed Penco, in 1730 and 1731. In the present instance, the land 
permanently rose two or tliree feet on the shore and in the bay. Mc 
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AUson also mt^ntioiis the existt^ncc, neur Valparaiso, of recenl marine 
sliells, 1400 feet above the lerel of the sisa; and, in the hay of Valparaiso, 
he says, a rock, nhich, in ISl?, could be pussed over in a boat, ia now 
diy except at spring-tides. 

At the island of Juan Fernandez, a similar recession, and then i 
TJoIent influx of the sea took place; but here it was accompanied by 
another remarkable phenomenon, namely, the breaking out of a submarine 
TOlcano, wliich caused an immense agitation and boiling of the sea. 

At a meeting, on December 2nd, a paper was read on the effects of 
cartltqimke waves on the coasts of the Pacific, by Woodbine Parish, Esq. 
In this valuable memoir, the author has collected all the information he 
could obtain from well-authenticated historical accounts of earthquakes, 
producing those sudden overflowiugs, or rather immense waves, in the seft- 
of which we have just spoken. These are liighly curious, and attest the' 
vast force with which inroads of the ocean, under these circumstances, 
have taken place. They by no means ahvat/t accompany earthquakes: 
in &ct it evidently depends on the direction which the shock takes, and 
the locality of its origin, whether such an effect will be produced or not. 

A most remarkable and instructive example of the gradual and 
permanent rise of a large tract of land, is that described by Mr. Lyell at 
now taking place in Sweden. {Phil. Tram., ia%, i.) 

It is more than a hundred years since the Swedish naturalist, 
CeMus, declared liis opinion that the level of the waters, both of the 
Baltic and the ocean, was suffering a gradual depression; that is, that 
there was a change in the relative leyel of the land and the sea. 

Von Buch, in the course of his tour in Sweden and Norway, nlKiut 
ttventy-£ve years ago, found, at several places on the western shpreB of 
Scandinavia, deposits of sand and mud, containing numerous shells 
referrible to species now living in the neigiibouring ocean. From this 
circumstance, and from accounts which he received from inhabitants of 
the coasts of the Bothnian Gulf, he inferred that Celsius was correct in 
regard to a gradual change of relative level. As the sea cannot sink in 
one place without felling eveiywliere. Von Buoh concluded that certain 
parts of Sweden and Finland were slowly and insensibly rUing. 

Some difference of opinion, however, prevailed on the subject; and 
there were not wanting able observers, who contended that the inference* 
w-ere founded on mistaken data, and, on other grounds, denied the truth 
of the statement altogether. The question thus acquired additional 
interest; and Mr. Lyell, determined to investigate the facts himself, made 
a tour into Sweden for the purpose. 

He visited a considerable part of the shores of the Bothnian Oulf, 
between Stockholm and Gefle, and of the western coast of Sweden, 
between Uddevola and Gothenburg, districts particularly alluded to by 
Celsius. lie examined several of the marks cut by the Swedish pilots, 
under the direction of the Swedish Ac.idemy of Sciences, in 1820, and 
found the level of the Baltic, in calm weather, several inches below tlie 
marks. He also found the level of the waters several feet below marks 
made seventy or a hundred years before. He obtained similar results i 
the side of the ocean; and found, in both districts, that the testimony 
Utfe- iBfa n Utnii ta exa^y ^reed with thttt of theit anceahH^ K«fiOid«A. 
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Celsius. After confirming the atfounta given by Vom UucL, of the 
occurrence, on the aide of the ocean, of eleToted beds of recent shells at 
various heights, from 10 to 200 feet, Mr. Lyell discovered, in addition, 
deposits on the side of the Bothnian Gulf, hetween Stockholm and Gefle, 
containing fossil shells of the same species which now cbiiractcrizc the 
brackish waters of that sea. These occur at Tarious eleTationa, of from 1 to 
100 feet, and sometimes reach fifty miles inland. The shells are partly 
marine and partly fluviatile; the marine species are identical with those 
now living in the ocean, but are dwarfish in size, and never attain the 
aremge dimensions of those which live in waters sufficiently salt to 
enahle them to reach their fuU developement. Mr. Lyell concludes, in 
general, that certain parts of Sweden are undergoing a gradual rise, to 
the amount of two or three feet in a century, while other parts, visited by 
him, further to the south, appear to experience no movement. 

All these facts have an extremely valuable bearing on geological 
theories. The fact that a slow, and imperceptibly gradual rise, b now 
taking place in one large district of the earth, whibt a sinking has been 
also goiug on in another, afford us the strong ground of observed &cts 
for admitting, as a true philosophical cause, the like slow, gradual, eleva- 
tion of land out of the sea, in other cases and in earlier epochs. To 
account for the actual appearances of strata, now hundreds or thousands 
of feet above the sea, containing beds of marine shells and animal remains, 
wc require nothing but a repetition, or rather constant succession, of such 
events as are now going on in Sweden and Greenland, to account for 
all those level, or but slightly inclined depositions, which, to so vast an 
extent, have contributed to form our existing continents. And where is 
the slightest ground of probability for supposing these changes to have 
gone on at a more rapid rate formerly than nowt And if ne form any- 
■ thing like the roughest calculation, what length of time shall we assign 
for the elevation of any one, even of the superficial and most recent 
formations? 

But the effects of earthquake waves is a subject not less worthy of 
consideration. Some geologists have contended that the sudden elevation 
of mountain chains, by volcanic forces, of whose intensity nothing, in the 
present d^enerate condition of the globe, can convey any idea, caused 
mighty waves, deluging, at one sweep, vast regions of the earth, and 
accounting for numerous phenomena, which those of another school 
attribute to the action of ordinary causes, actiug through immensely long 
jeriods of time. These earthquake waves give us an idea of the extent 
to which such causes can act under the influence of volcanic forces, of the 
highest intensity of any within human experience; i. e., capable of pro- 
ducing local inroads, on particular coasts, to an extent absolutely insensible 
compared with those which must be imagined in order to account t'n Ihif 
may for geological phenomena. We may then calculate, in some degree, 
what enormous intensity must be supposed in an earthquake, to cause an 
inundation of any considerable tract of country. Further, we must own, 
we find it impossible to conceive how the upheaving of a mountain, from 
the bottom of the sea, supposing it merely to ascend uniformly and steadily, 
could produce any wave al all. It seems to us solely the trembling 
motion and rapid shock of tlve earthquake, which pi-oduces the v 
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PLAMSTEED, NEWTON, AND HALLEY. 
Tbx names of these great contemporary lumiiiariea of British Science aro 
femiliar to all: but of the first, except in general ;hat he was the fiithcr 
and foonder of practical Astronomy in this country, Tcry little ha« been 
liitherto kno-wn. His !aboui«, indeed, the Catalogue of the Stars, and 
other obaervatioiis contmned in the Hisloria Ceelctlit, . hare been long 
celebrated; but of the history and character of their authur, or the veir 
singular circumstiuices of their publicution, hardly anything had been 
known until mthin the last few years, when that able and zealous astro- 
nomer, Mr. Baily, not only searched out a mass of original records, in the 
library of the Royal Observatory at Greenwich, including Flamsteed's 
private diaries, but also fortunately discoTorcd an cxtensiTe correspondence 
between Flamstced and hb friends and coadjutors, Messrs. Sharp and 
CroBsthnait. On these materials, Mr. Baily has founded an^ble memoir, 
which, together with the original documents, a corrected edition of the 
Cat^ogue, and some other subsidiary matter, hare been, under his super- 
intendence, printed at the public expense, by direction of the I^ords of the 
Admiralty, in a handsome qoarto Tolume; all the copies of which bare 
been gratuitously distributed among scientific bodies and individuals. 

The volume is replete with interest; not merely to the astronomer, 
but to evBTj one for wlkora the history of Science possesses any attractions; 
and, indeed, to all who delight in studying the human character in its 
Btrength and its weakness. The subject, as might be expected, boa 
attracted much notice. 

The narrative disclosed by Mr. BaJly, exhibits Flamsteed in con- 
tinued intercourse with Newton and Ilalley. But under such circum- 
stances as, according to the testimony here adduced, tend to place the 
cbarocters of the two last in an extremely urifavourable light; in fact, to 
tast upon them imputations of motives of the most discreditable, and con- 
duct of the most dishonest kind. At least, as far as Newton is concerned, 
these charges are as new as they are painful to contemplate, since from all 
representations hitherto given, bis character has always been esteemed 
one of even unusual mor^ excellence. Hence, the statements of Flam- 
steed have been received with mingled surprise and regret. 

In the Quarferly Review, No. CIX., an article appeared on the sub- 
ject, which we must confess we read with an almost unmixed feeling of 
disappointment, at the total want of anything like a comprehensive dis- 
cussion or elucidation of so interesting a question. 

In addition to the public interest which everything relating to 
Newton must inspire, it was to be expected that a strong feeling would 
prevail on the auhject in his own uniTersityj and, accordingly, Mr. Whe- 
well has taken up the question in a lery able though short pamphlet, in 
which he enters upon Newton's vindication, especially against the Quar- 
terly reviewer, with equal skill and candour. In the succeeding number 
of tiie Quarlerli/ a note was inserted reflecting on Mr. Wliewell's observa- 
tions; to which that gentleman has printed a reply in the Cambridge 
Chronicle of February 5th*. 
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An article in the Edinburgh llevietB, No. CXXVT., is in every Waf 
of ii niucli higher stamp. But the writer, though much more able in liis 
discrimination of character than his contemporary, jet to our appreheii»OD 
leaves much to be done in the explanation of the conduct of the reapectiTe 
|iartica, on something like Teaaonable ground. 

The narrative of their proceedmga and differences, their riolent 
animosities aad protracted hostilities, is not a mere history of personal 
squabbles, but is deeply interesting as connected with the characters of 
the most eminent men of science whom this country has produced; and 
embraces an important portion of the history of astronomy. Mr. Bajly 
has conducted his valuable publication in a luminous, scientific, and 
straightforward manner: but he enters little into any discussion tending 
to clear up the difficulties of the case, or to explain the singular pofation 
in which we find tlie parties; it was, in fact, no part of his design to do 
BO ; he discharges the duty merely of the unbiassed editor ; who, indeed, 
brings to light a vast number of new documents and &cta, the tendency of 
which is to impugn the character of highly eminent persons; but he 
appears neither in the capacity of accuser nor defender. The impression 
left by a perusal of the volume, as it consists of Flamateed's own state- 
ments and those of his friends, is, of course, on his aide. Our object 
will bo, in the following remarks, to give a brief and impartial sketch of 
the outline of the history here presented to us, accompanied by such 
remarks as, upon a careful comparison of what has been urged on both 
sides, seem to us to uETord at least some clue to the explanation of the 
circumstances. 

John FlamstecdwasbomnearDerby, August 19, 1646, and received 
the rudiments of his education at the Grammar-School in tliat town: he 
appears to have been of a. sickly constitution, and during his youth had 
some severe attacks of illness. Throughout Ins life he was more or less 
a suiFerer from constitutional complaints, which were certainly not alle- 
viated by his intensely studious habits, nor by the laborious prosecution 
of astronomical observations iu which he was occupied incessantly during 
the greatest portion of Lis life. This circumstance should be borne in 
mind as elucidating and palliating m:my instances of a corresponding 
infirmity of temper, which the narrative discloses. 

While quite a youth, Flamsteed displayed a decided turn for matbe- 
matical and astronomical pursuits. He was wholly self-taught in these 
sciences, and followed up his inquiries as the amusement of hours of ill- 
health and seclusion. He formed acquaintance with some young men 
who followed similar pursuits, and composed mathematical tracts on 
dialling, trigonometry, and the equation of time. He also calculated 
tables of the places of the stars, on the basis of those of Tycho Brahc; 
and made an accurate observation of on eclipse of the sun. He soon 
advanced to the prediction of eclipses ; and having calculated one, together 
with some occultations of stars by the moon, he communicated them to the 
Soyal Society. The excellence of these Investigations procured him con- 
siderable notice, and encouraging letters from Oldenburgh, the secretaiy of 
the society, and Collins, one of the first mathematicians of the day. 

lie shortly after formed a personal acquaintance «-ith these and other 
eminent men in a visit to London, and especially with Sir Jonas Moore, 
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(Surveyor of the Ordnance,) wlio continued through life one of hie moat 
valued friends. ThiB gentleman presented him with some instruincnts, 
with which he afterwards continaed obeervationB at Derby: bat on I ' 
return from London be visited Cumbridge, ivhete he beciime uc^uainl 
with Barrow and Newton ; and entered himself at Jesus College. 

We BhaU not follow him through the details of his astronomical 
labours, but merely observe that though we have abundant evidence of 
his limited attainments in the higher and more philosophic branches of 
science, yet in this particular department he seems to have perceived, as 
it were by intuitioii, precisely the right path by which the improvement 
of astronomy was to he effected: he appears at once to have seen the 
importance of a much higher degree of accuracy than was at that time 
commonly aimed atj and to have proceeded with equal skill and reso- 
lution to the jiractice of it in his observations. Yet, of the grand dis- 
coveries which soon after were mode, even to the end of hia life, he had 
very inadequate conceptions. 

To proceed with the sketch of his history, — he kept hia terms at 
Cambridge, without materially interfering with his observations at Derby, 
or hia visits to the metropolisj and obtained the degree of M. A. in 1674. 
He was ordained soon after, and subsequently presented to the living of 
Buxatow in Surrey. He was much with Sir J. Moore in his c" ' ' 
dence in the Tower of Jjondon, where he made many observations. But 
the important event which determined his future course was the erection 
of the office of Astronomer Boysd, the foundation of the Observatory at 
Greenwich, and his own appointment to it in 1675. 

These measures originated in a proposal made by the Sieur dc Saint 
IHerre, for finding the longitude at sea by means of the mooa's distances 
iram the fixed stars. In a report upon it laid before Charles the Second, 
Flamsteed pointed vut that the method could not be used owing to the 
deficiency of the existing tables of the moon's motion. Tlie king, startled 
at the assertion, said with some warmth, "he must have them anew 
observed, examined, and corrected for the use of his seamen." And on 
the necessity of accurate observations for this purpose being further inti- 
mated, he said, with the same earnestness, " he must have it done." Oi 
being asked who he would find to do it, with his usual readiness Charles 
at once replied, " the person who has pointed it out," and Flamsteed was 
forthwith named Eoyal Astronomer, with a salary of 100/. per 
though vrith promises of necessary instruments and assistance. Tlie 
building of the Observatory was soon completed; but when settled there 
Flamsteed began to complain that instruments were not supplied, nor the 
promised assistance granted him. In his letters and diaries he continually 
recurs to these grounds of complaint, and the expense he incurred for car- 
rying on the observations. The only instruments he had were some given 
him by Sir Jonas Moore, and others constructed by himself and his 
assstant, Sharp, who was equally skilful as a mechanic and a calculator. 
Yet with the most praiseworthy spirit and zeal ho persevered under all 
discouragem ents. 

At first, he had only a sextant, by which the places of the stars could 
not be referred to any fixed point. It was not till 1684 that an instni' 
laent fixed in the plane of the meridian was erected, called tW toui^qx^. 
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But before this was doue, and whea he consequently bad no means of 
doteimuiing the absolale places of the staia, be was beset with bnpoi^ 
tonitiea to print bis obserrutioua. "Some people to make bim unew^, 
others out of a sincere desire to see the huppy proi^css of his studies, nol 
understanding amid what hard circumstances he lived, called bard upon 
him to print his observations." He explained the reason of his being 
unable to do so by the facts just stated: be mentioned that he was engaged 
in preparing a complete catalogue of the stajs. This only further excited 
the especbuions of those who little understood the real extent of such a 
work. . He writes (February 1691-3) in a complainii^ style to Newton, 
of the anitoyance he received by this sort of importunity,- and, indirectly, 
attributes the jnincipal share of it to Hallej. He alludes to Ilalley's 
having used a dictatorial tone towards him, which he resents in the 
Strongest manner; retorts upon Halley in bitter sarcasms on the imper- 
fections of his published observations; and hints, "he has more of mine 
in his hands already tlian he will cither own or restore; and I have no 
esteem for a man who has lost bis reputation, both for skill, candour, and 
ingenoity, by silly tricks, ingratitude, and foolish piute; and that I value 
not all, or any, of the shame of him and his infidel companions.' 

In 1^4, at Newton's urgent request, Flamsteed gave him copies of 
a number of observations of the moon's places. He understood, that 
Newton's object was to complete the theory of the moon's motions aa 
derived from gravitation: but seems to have bad no notion of what that 
theory really amounted to. However lie gave Newton the observations 
on two express stipulations ; first, that he should not communicate them 
to any one without bis consent ; secondly, that he should he the first 
informed of any results which. Newton might deduce from them. 

The first condition, he soys, Newton kept, but broke the second, 
" through insinuation, I fear, of some persons, that were little his 
friends till they saw what friends be had in the government." They 
continued to correspond on the subject, though Flamsteed, conceiving 
liimself unfairly treated, as the correspondence proceeded, wrote in a 
tone of increasing coldness and even acrimony. Newton mentions (in 
October, 1694), that Hallcy bad desired to see the lunar observationa, 
which he refused, on the plea of his promise. And in a suhseqaent 
letter, in reply to a suspicion intimated by Flamsteed that he had shown 
them, he speaks in a tone of the most perfect mildness and conciliatiott, 
amounting to a dignified rebuke, to Flamsteed, for entertiuning such 
suspicions, and acknowledging in the highest terms the value of his 
observations. He adds a request for some more results; these Flamsteed 
gave, to the number of one hundred more places of the moon, which (he 
takes care to add) " was more than he could reasonably expect from 
one in my circumstances of constant business and ill health ;" enlarging 
upon all the circumstances in detail. Thus complaining of a request, 
yet complying with it, seems to have been his way of proceeding 
throughout. In the present instance, he evidently thought that in all 
this, he was merely doing a personal favour to Newton. " He ceased 
not to importune me (though be was informed of my illness,) for more 
observations; and with that eamestiiess, that looked as if l\c thought ho 
had a right to command them ; aud bad about fifty more imparled to 
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hini. But I did not tliiiik myself obliged to t'mjjloy iiiy piiins to serve 
a person that was so inconsiderate as to presume he Itad a riglit to 
tliat, whicli was onlj a courtesy." — (p. 62.) This shows how little he 
WM able to appreciate the value of these observations, or the use 

1 Newton was making of them. 
{Newton, in one of his letters, reproaches Flamstced, firr his bacfc- 
1 suppljHng these observations, reminding bim, that he had 
furnished him with several valnable nialhematical rules and 
deductions, and appealing to his gratitude. This, however, Flamsteed 
does not appear to have noticed. And shortly afterwards, a more open 
misnnderslandiiig ensaed between them, occasioned, in the first instance, 
by the apparently trifling circumstance, that I'lamsteed, in a tract which 
he published (in 1690), hod mentioned Newton's having derived lunar 
observations from him, by which to correct his tbeorj', This Newton 
resented as on nnauthorized publication of his name ; und expressed 
in much warmer terms than the occasion would seem to coll for, his 
didike of "being printed on every occasion ; much less to be dunned 
and teased by foreigners about mathematical things, or to be thought by 
our own people to be trifiing away my time about them, when I should 
be about the king's business." Fl^msteed's reply, though in a better 
temper, shows a complete misapprehension of the import of this 
eipression of Newton : which obviously refers to the duties now 
jncumbent on him as warden of the Mint, and the suspicions of the 
world ^at he neglected those duties, for what they regarded as the trifling 
pursuits of science. 

Flamsteed had been one of those proposed for the ofGce of mathe- 
matical tutor to the young Duke of Gloucester. Dr. Greogry was 
another. Flamsteed's jealousy was, therefore, now called forth aguinst 
Gregory; and he suspects him of instigating Newton against him, in 
the design of ingratiating himself with Newton, through whoso favour 
and interest he hoped to get the appointment. In addition to this, he 
was still full of similKT suspicions against llalley, for (in 1700), he 
writes to his friend Lowthorp, (speaking of Newton,) " he is so possessed 
with prejudices against me by some people's su^cstions, whom you 
know well, that I can have no free discourse with bim." And again, " I 
believe bim to be a good man at the bottom, but through his natural 
tempw, suspicious, and too easy to be possessed ivith calumnies, 
especially such as are impressed with raillery." There was, probably, no 
little truth in this view of Newton's character. 

Meanwhile, Flamsteed continued, with unabated zeal and perse- 
verance, his observations on which the catalogue of the stars was to be 
founded. In his memorials, be never foils to enlarge upon the labours 
and hardships he bad to encounter : and they were doubtless great ; but 
from this incessant recurrence to them, we cannot tail to perceive that 
tfi«j were not a little aggravated by the temper of the individual. He 
also betrays a spirit of invidious jealousy against Newton; of whom 
he compliuns, that " as he was advanced in place, so he raised 
himself in bis conversation and became more magisterial." Yet we 
find, that in 1704, coming to the observatory, and seeing what had 
, beUL done towards the completion of the cataVogiie, Ue ■ 
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recommend it to tLo patronage of Prince George of Denmark, 
This Flamsletd refused, Buspucting a trick, thougk it docs not diatindJy 
Kppeor what. After tliis, he says, he heard no more of Newton's 
recommendations. But " his (Newton's) flatterers, and such smatl 
mathematicians about London aa lioped to get themselves esteemed vetj 
akilful, by crying up his book, began to oak, WLy I did not print? 
as if I were obliged to publish my works just when they pleased," &c 
However, Flamsteed was so far moved by the representations which were 
made, tliat be drew up a plan of his intended work, and laid it be&m 
the Royal Society; that body resolved to recommend the publication of 
it to the patronage of Prince George, who appointed a committee U 
report on the subject, of which Newton was the head, aa prendent of 
the Hoyal Society. This committee, (who were called the Prinee'i 
referees,) were, (at least in Flamsteed's opinion,) wholly nnder (ie 
influence of Newton, or rather Halley. Their proceedings were viewed 
with the utmost jealousy by Flamsteed : yet it seems, that (as we hare 
before seen,) complaining and grudging, he still allowed them poasessiol 
of the MSS. of his observations; and in particuku: the cattdogoe of the 
stars, as yet in a very imperfect condition, was with much reluctance on 
his part, given, sealed up, into Newton's keeping, as a sort of pledge 
(we must suppose) for its completion, and with the express conditiwi, 
that it was not to be opened till Flamsteed could supply what was 
wanting to its perfection. He was ^1 the while accusing Newton, of a 
design to " gain the honour of all my pains to himself; to make me 
come under to him." , . . . " For honest Sir Isaac," (to use his own 
words,) would have "all things in his own power, to spoil or sink them, 
that he might force me to second his designs and applaud Itim, which no 
honest man would or could ; and, God be tliauked, I lay under no 
necessity of so doing." 

When the printing was resolved upon, much delay occurred in 
carrying it on. This Flamsteed ascribed wholly to Newton. 

It will not be at all within our limits to notice all the various 
sources of complaint and vexation, to which either party were not back- 
waid in referring. Some articles of agreement were drawn up which 
Flamsteed signed; but was always complaining that they were not 
adhered to by the other party. In December, 1707> the first volume, 
(containing the Sextant observations) was completed ; under the title of 
Historia Calestis. The second was to be the more important, as con- 
prising the observations with the mural arc. The terms of the agreement 
in this case, were such as Flamsteed had good reason to complain of; the 
sum awarded him, being, iu &ct, less than he had spent in the necessary 
means of carrying on the calculations. He considered, however, " If I 
should not consent to this order, Sir I. Newton would say, that 1 had 
hindered the printing of my own works myself, which would serve to 
justify a report spread by hia partisans very industriously, that I was 
averse to the publication of them; .... further, I saw that if I did not 
lay bold of this opportunity, I could not hope to be reimbursed any part 
of the money I had spent," &c. 

We will give this part of the, narrative in Mr. Daily's words:— 

"After a great deal of minecessaryprocrastinatioD on the part of Siilaaaa 
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_ meetini; wilh the Referees was appmntcd to take place on Monti 

10, 1707-8, when Flamateed took up with bim the whole uf the observaliona 
ntde tvith the luural arc, from September. lGg9, to Doceraber, 1 703, fairlr 
ipied out on one huiidrud and sevenly.five slieela of large paper, together 
ilh 1 more e-xlensive and perfect cululugue of the fixvd start. At Ihia j 
ncetitig new articles were suggealed, and finally itnpo»ed upon Flamsteed: I 
(ut he was not only obliged to leave the whole of llie une hundred and seventyr | 
in Aeeta of mttnuscript in Newton's hands, but also bound kiimelf to eom- 
jlflt, and return witMn sixteen days, the catalogue which had previougly been 
MoKTed. sealed up to him; Sir Isaac relurning the one which Flamsteed halt 
linmght Kith him, as a pledge for the performance of the contract. Nol- 
wi^uCinding this compliance, however, on the^iart of Flamsteed, the work 
«r Ihe press does not seem to have been expedited : further obstructions w 
Ihrown in the way of proceeding, the nature and cause of wbtufa are 
nfficiendy apparent; and Prince George died, (October 28, 1708,) before the 
wcgad volume was entered upon. The work viaa now completely stopped ; 
ind although by this melancholy event tlic power of the Referees ceased, tb» I 
pipetswere still left in their hands." — Preface xxxvii. 

Flamsteed, meanwhile, industriously continued his observutiona, j 
unHl, in 1710, "he was afresh disturbed by another piece of ffir 1. i 
Newton's ingenuity," On Newton's recommendation, the Que 
^pointed the president, and some memhers of the Royal 8o«ety, visilert 
■^ the Observatory at Greenwich ; investing them with considerable 
pavers over the Astronomer R«yal. This called forth all the vehemence 
of Flamsteed's indignation. He maintains that the visiters were I 
'ummpeten^ as knowing nothing of practical astrooomj; and cofflpliiiuii 
ihat he was worse used than Tycho, (to whose ill treatment he often 
nfers;) he remonstrated with the secretary of state, but was "answered 
taoghtily that the Queen would be obeyed." lie petitioned the Queen 
benelf : alleging, that the visiters knew little of bis business, and 
wanld but incommode him in his progress, and obstruct him : he hnully . 
frays, that such of the nobility or gentry as are skilfiil in mathematics, I 
together with the officers of the ordnance, may have the care and 
inspection of the Observatory,— (p. 279.) 

But besides this, the other grievances of the affair of printing were 
MOD renewed. The Queen undertook to carry on the design of the late 
hince, and the same pcrsonB continued, in fact, to manage the hufiincBa, 
llmigli Dr. Arbuthnot was nominally commissioned for the purpose 
Hiej accordingly proceeded with the materials of the second volume, 
*>thi)iit consulting Flamsteed. On learning their proceedings, his 
indignation was roused to the highest pitch: he called the offer of the 
Queen's patronage, " throwing chaff before bini.'' He remonstrated ia j 
tW ttrongest terms, and again petitioned the Queen ; though without j 
dect. He soon found that the board had proceeded to print the cata- 
kpie of the stars, which he had left in their hands as above stated, and 
not only this, hut the observations also mentioned as contained in the 
one hundred and seventy-five sheets, werg put to the press in an 
incorrect and garbled form ; certain observations only being selected. 
And further, the places of the moon which were inserted, turned out to . 
I"", in part, the snmo which he had at the very first given to Newton, ' 

Vm.1. a. a 
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mii<lflr a promisp of swrccy, ns tieing dprivml only fronj jinpcriMi 
niinationfl of tlie places «f thp Bturs. 

It seems that the proof-sheets were communicated to Fliunsteed, 
and amid abundance of cnmplainta, he further says, " I was tvilling; to 
hiiTO filled «p the copy of the catalogue, bnl perceiving hereby tbat 
Ilalley was minding to spoil the work, and with more views than one or 
two, i sent r>r. Arbuthnot an account of his villanous outrage, and 
desired lie ivould permit me to print my own catalogue at my own 

Flamsteed, however, bad not sufficient interest to stop the pwss; 
fur tlie work thus, as he eoasidered it, miitUaled and corrupted, nltiniatflir 
Rppeared in one volume, accompanied with a sort of eseulpntory prcfiiw 
liy Halley, who Buperintended the edition, 

All the grievances and delays which oeenrred, were caused, in 
Flamstced's appmhension, through Sir I. Newlon'e only procurement; 
for " to keep all things wholly in his own power, he had brought in M 
undertaker, who was useless to the business, and a printer, whom 1 betiete 
lie piud." This htst remark, at least, shows Newton's good-will in &i 

But that which Flamstecd felt as most nearly touching his aetn> 
nomical reputation, was the garbling of his observations : he describci 
thetu in a letter to his friend Sharp, as — 

. . . ." corrupted and spoited by Dr. Haltej. He is as lazy and slothful u 
he i» corrupt. With my lunar oliservatiiius ho gives her true places and 
Intitudei, whieh &re copied from the three large synopses tbat 1 impatted 
to Sir I. N aw ton, under this condition, tbut ho should not impart themW 
anybody without my leave. Yet so true to bis word, and so candid, is dw 
kniitht, tbat bo immediately imparted it to Halley ; who has printed tbem 
(11 far as thoy roach ; and afterwards thrust in the miwn's places from tht 
epbemeridos, or rather, I believe, from the margin of my book of observaticnu. 
wbioh is now in his bands ; for the lazy and malicious thief wouid sobmk 
bo at the pains to gather them himself from the almanacs." — (p. 322.) 

Flumsteed thus justly incensed, it may be well supposed, was in no 
very favourable state of mind for meeting the visiters of the Obaervatoiy, 
who comprised in their number the leading individuals of the referees. ' 
At a meeting which he was summoned to attend, (1711,) a scene enaned: 
which evidently dwelt long on his mind, as he has described it three or' 
four times in his diaries and letters ; and which, ccrt^nly, appears at the [ 
present day, one of the most singular which can well be imagined. 
Newton (as president,) put some questions about the state of the instiu-' 
ments, on which Flamstecd with some warmth reminded them, tbat the 
instrumenta were all his own, and then ran on to the publication rf his 
oliservations, wjiereby, he said, "he was robbed of the fruit of his, 
labours." 

"At this, (lie euDtinues,) the impetuous man (Newton) grew outrageous> 
and said, ' we are then robbers of your labour?' I answered, I was Bofiiy I 
Ihey owned themselves to be so. After which, nil he said was in a rage. ~ ' 
called me many hard names; puppy was the most innocent of them. I toU f 
hiin only, that I bad all imaginable deference and le-spect for her Hajesty's ' 
, order, fur the honour of the nation, &d; but that it w " ~ ' ' 
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I, her Majesty, and that Socii^ly, (nity, to the Presiileiit himHeli.) tu um 
me so. At last ha chained me with great viulenpo, (ond repealed il,) nut to 
remove any instruments out of the Odserratory: for I had tohl bim before. 
lii« if I was turned out of the Observatory, 1 would carry away the Bextant 
wilU me. I only desired him to keep his li'inpot, anil restrain hia iiussiuo, 

ind thanked him as often as lie gnvo ino ill names . I cannot 

niDDniber everything that wsji said by this hot gentleraan in itii proper place, 
»r have 1 given it in its order. I may put it into better upon recollection 
twMfter." — (p. 228.) 

This he did in a subsequent letter, December 22, 1711, (p. 293,) 
it niach he gives oearl; the same narratir^ hut with this remSrkable 
addition. 

"1 only told him, my catali^ue, half flDishod, was deliveri^d into his bands 
ua his own request seuled up. He could not deny it, but said, Dr. Arbulhnot 
tod procured the Queen's ordor for opening it. Tbis I am persuaded was 
W«, or it was got after il bad been opened," 

He repeats this last circumstance in " a draft of a petition" to the 
(ineen, (p. 295,) thus — 

" Mr. Plamateed being unwilling to part with it, (the imperfect calalogue,) 
ane of them proposed to haTe it put into his hntids seuled up, tu which Mr. 
Flimsteed consented, and a part of the ealaloi^uc was accordingly put into 

Ut bands, March, 1705-6, after which the press set to work Snme 

time aRei, Mr. Flamsteod was told that the copy of the catalogue was opened 
ind unsealed, which he could scarce believe." 

This Btfltemeat is adopted by Mr. Daily in his prefotory narrfttir«, 
imd commented upon with some severity, aa a most unjustifiable breach 
of faith. — (Prelace, p. xliii.) 

After this occurrence Flamstecd, indicant at the treatmcut he had 
received, broke off all communication with the referees. He drew op a 
Blntemenl of all the proceedings, with a view to publishing it in his own 
Meaw; and proceeded, with the moat resolute spirit, to revise all the 
»tiserrationa, to sopply deficiencies, ajid to correct the errors of the printed 
tttilogue, with the determination of publishing a perfect copy at his own 
Opense. He got it through the press in l?!^: and then resolved on 
t«ndnulng the remainder of his observations, which had not yet been 
published by the board. He demanded, of Newton, the restoration <rf 
llie papers in hia hands: this was refused: he commenced legal pro- 
nedings for their recovery: the result does not distinctly appear; but it 
i» ««rtain that some of them were eventually returned to Flamstced, Ono 
ponion had been handed over by Newton to Halley. which Flamstced 
«lli "the height of trick, ingratitude, and baseness." He had however 
fte origiiuU entries, and proceeded, at his own expense, to have lliem 
recojaed and arranged for the press. 

The state of affairs changed materially with llie death of Queen 
Anne^ in 17H, followed, as that event was, by tlic death of Lord Halifax, 
Newton's great patron at court, i'lamateed had now more interest, which 
l» exerted successfully, in procuring an order to have delivered to him all 
the copies of the mutilated work remaining (300 in number), these, he 
Wis ui, he carried home in triumph, and miide "a sacrifice of them to 
truth," by committing them to the flames, " that none might 
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remain to ehow the in^titudn of his countiymei 
worse than evyn the noble Tycho vms used in Denmark." 

It was, liowever, only a pari of each copy which he destroyed, ni.: 
the garbled catalogue and muml arc obscn-ationa: the first part, or sextHDt 
obseirations, remained. This, with some additional obserrations, whicb 
lie proceeded to print, now forms the first rolume of the Historia Cceleilli. 
The remainder filled two more volumes. Flamstecd had advanced nearly 
trough the second volume, when his increasing infirmities and death 
put a stop to the work. 

Flamsteed died in 1719. Ilalley was appointed his successor; bat 
even, allowing for considertlhle prejudice on the mind of Fl^isteeft 
friend, Crossthwait, it would seem, from one. of his letters, that Ifalley 
was in most indecent haste to remove Flamsteed's widow from the obset- 
Tutory, and to take possession; so much so, that he speaJis of hsnitg 
"met with mnch trouble from him," and, in the hurry, being ohhgcdto 
remove Flamsteed's remaining papers in great confusion. 

Crossthwait and Sharp, however, jointly superintended the printing 
of the remainder of the work, without any remuneration whatever ta 
themselves, on h.half of the widow, who, with the most prMseworthj 
regard for her husband's honour and fame, determined to finish it at hat 
own eipense. Tlie whole was completed in 1725, except the mofaoE 
the constellations, which were not finished till 1730. And lastly, it 
should be added, that a copy of the spurious edition having hecn placri 
in the Bodleian libtnry, at Oxford, Mrs. Flamsteed addressed a spirited 
letter to the vice-chancellor, be^ng that it might be ejected. 

Such is the outline of this singular history, which we have endea- 
voured to give in as impartial a manner as possible. We think hut nn« 
impression can remain as to the temper evinced by Flamsteed througlumt, 
and that he viewed all the circumstances through a distorting medium. 
At. the same time, there was enough of injustice in the proceedings of the 
other parties, to liaye stirred up a quieter spirit than his. 

The Edinburgh Reeietv has stated fairly the characters both of 
Newton and Flamsteed; though not (as appears to us) fully enough, to 
give ranch elucidation of the strange positions in which they appear to he 
placed in Flamsteed's narrative. As to Newton, it is clear tlmt we ha*e 
long known htm through the representations of the. most partial witnesses 
only. The most popular accounts have been derivad from the Eloge cX 
Fontenelle, the materials of which were supplied by Newton's nephew 
nud heir. Conduit. Whilst Ehiglish writers, in general. Lave been so 
completely dazzled by the splendour of his philosophic greatness, Utat 
they have been as unable as unwilling to perceive the shades which may 
partially obscure his character. The extreme equanimity and mildness 
of disposition which has been commonly ascribed to him, it is well 
observed hy Mr. Whewell, " showed itself rather in his horror of disputes 
than in his skill in conducting them." And with equal truth he speaks 
of "the indignant and garrulous statements given by poor Flamsteed, 
under the irritation of a. fretful temper, liard work, old age, ill health, 
ind constant quarrelling." 

The Edinhurgh reviewer ohserves, " Flamsteed was one of 
.luihaj^/iiidividDelB, who, bom aa miTintDnate idioByncnu;,.'a>fe 
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any length of time, free from some cause or other of annoyance and 
molestation." And Mr. Whewell charaeterizes him as " a good and 
conscii-ntiouB man, hut of weak health from childhood; he seems, also, to 
hare been of weak temper, suspicious, irritahle, self- tormenting." And, 
in the remarkable scene, at the board of visiters, "according to his own 
account, he began by calling them robbers of his property." In describing 
the altercation which ensued, be says, " 1 on/y desired him (Newton) to 
keep his temper, restrain his passion, &c. ;" and such expressiouB are 
more than once repeated. " We hardly require the recollection of Sir 
Anthony Absolute to see here the demeanour of a very angry man: f^ 
too angry, certainly, to allow us to accept litcrrdly what lie assert*, much 
less what he implies merely. I confess that I Lave great doubts whether, 
from the expression in the same account, 'he called me puppi/,' &c., we 
can confidently infer that the obnoxious term was used." — (Whewell, 
,. 12) 

We think that the tenour of many extracts we have giten in tha 
coarse of the narrative, all confirm this view of the ease. Flamsteed, 
however, is described as a man of singular piety : and, indeed, his diaries 
and letters abound with devout expressions of timnkfulness to Qod, and 
foigiveness to bia enemies ; that these eontntst strangely with his com- 
plaining temper, and bitter and rankling enmity, is, unhappily, bat toO' 
consistent ivith human nature. 

Mr, Whewell has put strongly the case of Newton, in the very 
critical moment of developing the lunar theory, and in that state (^ in- 
tense anxiety (which, perhaps, none can properly appreciate but those 
who have been engaged in the verification of a philosophical theory), to 
ohtiun the necessary data from observations, which Flamsteed alone could 
sapply ; and wliich, imperfect and approximate ns he might think them, 
(and perhaps justly, considering the fastidious exactness at which he 
aimed,) were of essential use, in that stage of the investigation, fer 
establishing the first general agreement of the theory with the pheno- 
mena. Of the nature of Newton's researches, Flamsteed (as we have 
said) entertained very imperfect conceptions ; and there are abundant 
evidences of this in all putts of his letters, which are well brought together 
in the pamphlet before us. 

As to the increasing coldness, and at length open rupture, between 
the parties, it certainly appears that Newton endeavoured, as long as ho 
could to prevent it : while Flamsleed's increasing tone of bitterness is 
not more apparent than the clear disclosure of that unhappy inherent dis- 
pontion which delighted in brooding over grisvanccs, real or supposed. 
He was in the babit of appending marginal notes to the letters of New- 
ton; thus {e.g.) on a casual expression, " I believe you have a wrong 
notion of my method in determining the moon's motions," Aic. ; he pats 
in the margin, " I hod : and he of me ; and still has." 

Holley, early in life, had acquired reputation as an astrunomer ; and 
by his numerous and varied scientific pursuits and theories, had also 
ahtained a considerable share bf popular fame, of which Flamsteed appears 
to have been not a little envious. ITe was certainly the best practical 
astronomer, next to Flamsteed, of the day, or in F\ama\.ceK' 
" knew more of bis basiness" than any man. 
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" Henro (as Ihe Bdinbui^h rerieiver ubservea,} bis anxiety, of «Ui 
lome Kmusiiig initances occur, to keep liim in iterance of what he was doing. 
In addition to nil this, Hnlley was of a jovial and convivial diaposition, fund of 
■ociety and ei^joymunt, and from Flamateed'a remarks on his disposition U 
raillery and banter, we may suppose thai he aonietimea exercised those talenti 
at the expensf of the astronomer; for wbirh, indeed, the noraerous client 
poiDts of his character afforded abundant leinptution. Yet these companion- 
able qualities would seem to have produced their u?ual effect, even on ttm 
reserved and pretiso character of Flamsteed. 

' " '1 hale his ill manners,not the man : vere heeitfaer honest, or butcnvJ. 
there is none in whose company I would rather desire to be." It has beeu 
surmised, that Flemsteed's aversion to Halley arose from the libertine coo- 
duct and inSdel opinions which the latter cnlettainud, and took no paina n 
coHfeal. We have no evidence of this. At all events, if Halley'a acquaint- 
niice was so disreputable, what is to be ijaid for Newton and olbora, with whom 
il jllty remained bo many years in terms of intimate friundship' ?" 

As to Halley's infidelity, it is possible the reviewer may be quite 
correct in saying there is no evidence of it ; that ie, of faia profeniiig, 
nitely, the doctrines of speculative unbelief. Yet in another vie* 
Mb irrcligion mny have been sufiicient to justify the accusation of flaa- 

I steed, as showing itself in licentious and profligate habits. That fail 
conversation was frequently characterized by proianeness and impie^, 
appears from the circumstance, recorded on good authority (Brewster's 
Life of Newlon, p. 339), that he was often rebuked by Newton on 
this ^ore. We can easily conceive then, on this ground alone, how 
obnosioua he must hare been to a man of Flamsteed'a conscientious piety, 
who scarcely entered u memorandum in his diary without a devont ex- 
pression appended to it. But the cause of his dislike was more deeply 
seated. He clearly saw in llalley a ricul; the only man of the day who 
came near him in his own science, and who, from the first, was throwing 
out insinuations and accusations against his proceedings at the Roynl 
Observatory; and alleging that, as the observations were not published, 
it was useless to the nation. He was the mover in all the measures fiw 
inquiry and superintendence, which Flamsteed, conscious of liia own 
rectitude and gratuitous exertions, so highly resented; but which those, 
who did not understand the nature of his labours, and indulged in mt- 
pecting abuses, no doubt looked upon as highly proper and necessary. 

, Halley all along had an eye to the place of Astronomer Royal himself, at 
any rate on the death of Flamsteed. and possibl? bv worrying him out of 
it during his life: (Thus, " Jime lU, Dr. Halley came asked if 

I I wanted preferment (a snare!)" . . .) The manifest suspicion of all Uiis 
in the mind of Fkiuisteed, is enough to account for any degree of dislike: 

I whilst it supplies a clue to the proceedings of Halley. 

I We have said ilalley appears to have been the prime mover in all 

the obnoxious measures. We know that he was a busy, eneigetic man, 
dways urging on (often to very good purpose, as in the publication of 

I tiie Principia,) the designs of others : but from his want of principle, 

i we may infer that he was not likely to be over scrupulous in the means 

I ha ciii],lcK(l. Ilcuce we need not be suqirised if deviations from strict 

L ■ ' £,ft;ii«<jyAflti,-c«-,N.', CX.\VI.,r. 3IH. i 



FLAHBTBED, KEWTgN, iKD XALUiY. flo 

lionour or rectitude Iiad taken pl»ce in tnuiBBCtioTis, of ivbjch be was the 
morer, t^ccially tvhen an important end, voiuiecled with like advunL-e of 
acicnoe, was to result. 

But be did not appear as the oEtensible morer in the proceedings 
to wUch we haye referred : the whole hlame vtaA made to full on tlic 
deTOted head of Newton. If we look behind the scenes, however, we 
shall find ut least snspicion enough, that Newton was almost wholly 
under Ilalley's influence. In the first place, his just obligations to him 
were of no ordinary mugnitude, Halley hanng taken apon himself the 
entire trouble, and, as would ajipear, also the expense, of prindng the 
Principia". Halley was a man of great practit.'ol skill in the manage- 
ment of aifairs, he knew human nature ; and in social intercounK jtos^ 
sessed an influence, which (it appears from a previous extract) cvcq 
Flamsteed was coniti^ned to own. It is, therefore, easy to account for 
his ascendancy over Newton, when he had many purposes to serve, both 
for the interests of science and his own ambition, in connecting himself 
with an individual so eminent, and who possessed so powerful an interest 
at court. 

Newton's was precisely the character to afford every facility to his 
designs. Quiet and retiring, reserved and ttmiil from a morbid sensitive- 
ness of mind, he was easily influeuced by bolder spirits. Abstracted from 
society, and absorbed tii study during his younger years, he was extremely 
ignorant of the world and of mankind; and thus desirous to shun ita 
dissensions, yet easily drawn into them by a designing instigator; and 
when engaged in them, utterly unable to steer a steady course; and feeling 
annoyed and uneasy at his own position would be very likely to give 
expiession to bis vexation in acrimonious language, without discriminating 
occasions or persons. We also readily perceive in the constitutional 
morbid reserve, jealousy, and suspicion, which always attached to his 
dispo^tion, an ample explanation of the slight but highly characleristiu 
sketch given us by the master-hand of Locke, "he is a nice man to i 
deal vrith+." 

These are a few considerations which wc have ventured to throw out, I 
grounded merely on the general view of the nianifest characters of the I 
distinguished persons, who act parts in the scene presented to us in Flam- 
teed's Memoir!, Newton was intensely anxious for the publication of the I 
observations: Uatley was equally so — had other designs in view at 
same time, exercised an ascendency over Newton, took advantage of hu I 
simplicity, and urged him on to practices which he no doubt managed W I 
persuade him were all justifiable, especially under the pica of the royal J 
authority of his commission. Plamsteed had much just cause of com- 
plaint, but grossly exaggerated it. The final outbreak of virulence and 
mutual ahuse. partook of the coarseness of the age. 

The publication of Flamstecd's observations was after all not a^holly I 
against his consent. We have more than once observed him bitterlj / 
remonstrating, hut nevertheless giving up his papers. Prior to the appoint- J 
meat of the visiters, it certainly does not appear why, if really so fearful I 
of having them printed, he should not steadily have rcfusod them, T 
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wilh Kspcct to the want of mstrumente and insuffiL-it-iit means, why, 
finding an appeal totlie tlirone useless, did he not resign? ITcinighttDen 
buvc retired to his living, and tvithout greater pccuniarj loss than he 
actually incurred, have prosecuted and published his observations in 
dignified independence. But this would hate placed Hallcy at GrceiH 
wivU: Flnmsteed would have endured any extremity rather than this- 

When the appointment of visiters took place, one special point b 
their commission wus a power to demand copies of the obsercaliau. 
With this he was backward in complying; not wishing one portion of 
his observations to go out of his hands until perfected and corrected liy 
others. Uut nt thia rate he might Iiare delayed indefinitely; since no Hi 
of astronomical observations is perfect; and, in all cases, even the best 
romiiin to be corrected by subsequeut detemuBations. The queen's 
nutbority was precise, and the public service required data for the uscsof 
Bavigation. 

The main accusation against Newton is twofold: first, a breach rf 
confidence in printing the copies of lunar observations, long before given 
bini as a private friend, in his public and joint capacity of visiter itnd 
L leferce; those papers having been also given under express stipulatioai 
I -of secresy. Second, a more glaring act of dishonesty in breaking opca i 
F lealed packet, which had been deposited in his hands officially, and prinling 
the contents. The first charge we conceive will admit of no direct justi- 
fication, however it may be extenuated by the delay of Flomsteod iu 
furnishing copies of his obscrrations, and the authority which the vistten 
lawfully possessed to demand them. With respect to the second, it luH 
been regarded as decidedly the most flagrant and unjustifiable portion 
ef the chaigc. It has been described thus by Mr. l^y; it has bean 
made the foundation of the heaviest accusations by the Quarterly «id 
Edinburgh Reviewers, and is not at all denied or cleared up by Ut, 
Whewell, though he seeks to justify it by the authority of the royal 
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We were particular in giving precisely the statements extracted from 
Mr. Btuly's volume, which relate to this incident; and it appears to us, to 
say the least, that there is a strange inconxistenctf in the evidence. In 
the memorials at the time of the transaction, Flamsteed makes no mentiiMi 
whatever of this breaking open a sealed deposit. It is not till some time 
after, in a moment of the most vii^ent passion, that he utters such a 
charge; and even this he recollects only in a second and revised rersion 
of his story. Tliis might leave it open to a considerable degree of sus- 
picion. Bnt the strong circumBtancc is, that in the former narrative of 
the agreement with the referees, (which we gave in Mr. Bail/s words,) 
it expressly appears that the sealed catali^ue, which had been before 
deposited in Newton's hands, was relumed to Flamsteed unopened, and 
another catalogue more completo was delivered to Newton without the 
mention of any restrictions ; Flamsteed engaging to fill up the former and 
return it. It would thus appear tliat this, confessedly the worst, part of 
ihe chaise gainst Newton, from such an entire discordance in the evidcni'c 
«dduc«d, must fall (o the grounlt. 



TITE BRITISH ASSOCIATION, AND THE QUARTERLY 
REVIEW. 



We alluded in our opening article to the low esteem in which stii 
ol^n held among those who par excellence oirogaXQ to themset' 
title of the highly-educiLted classes. We often perceive proofs of it in the 
spirit occasionally manifested by those periodicals which are under tlie 
especial patronage of the more pohte portion of society; nut to mention 
the obscurity or total neglect to which real science is generally consigned 
hy the daily press; varied only hy occasional pufie of all that species of 
philosophy, which, from its intrinsic emptiness and levity, least requires 
such aid to raise it in the gross atmosphere of popular fame. 

Bnt the circumstance which has led us to these topics at the present 
moment, and which is intimated by the heading of this article, is the 
occurrence, in the recent number (ex.) of the Quarterly RevietVy of some 
matter which appears to call for our more special animadversion. 

This learned and refined organ of literary excliuiveness, doee now 
and then condescend to acknowledge that there is such a thing as science; 
and that it may not be utterly degraded by allowing some obscure corner 
of its pages to discussions connected with these subjects. Consequently 
in the present number, the subject of M. Agassiz nnd his discoveries 
relative to fossil fishes is selected, and very justly, as one highly interesting 
in itself and susceptible of popular illustration. Of the manner in which 
the subject is treated it is for from our intention to say anything. We 
shall only observe, that towards the end of the article the writer takes 
occasion, very properly, to refer to the necessity for pecuniary assistance 
for carrying on a work so vast, and at the same time so little likely to be 
profitable, as that which M. Agassiz is engaged in bringing out, in suc- 
cessive numbers, containing beautiful plates of the different species of 
fossil fishes. Indeed, (by tie way,) we more than surmise the whole of the 
short article referred to is mainly designed to lead simply to this one point, of 
soliciting thopuhhc tosubserihe. Nor do we at all blame such a procedure: 
it is highly pnuseworthy ; and we shall be heartily glad to concur in pro- 
moting BO desirable an object. We merely remark this as lending to confirm 
our impression that had there rio' been such an object in view as the sup- 
port of on individual, whom the polite journal condescends to patronize, 
(tboiigh engaged in the extremely unworthy occupation of groping and 
grovelling in the earth to disinter fossil remains,) we should probably 
have beard little of his important discoveries; — though perhaps not lesa 
than we actually do, of their high philosophic bearings. 

To return, however, to our immediate subject : This recommendatioa 
of subscription is introduced hy a mention of the circumstance that 
was awarded for this purpose by the British Association for the Ad' 
mence of Science, at the Dublin meeting : which Is prefaced by the 
following remark: — (p. 444.) 

" We are not Braon)c those who are in raptures with the British Association 
for the Advancement of Science. It delights in greater display than beeomea 
ibe modealy uf philosophers ; nor do we think that their mutual \wpB.».«\^!i — 
" ir Amtebean eulogies— are at all likely to add lot\»e\t digniV^. N4\iet««'« 
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they gu, — Uarlh no such sons, no fulka have such a town:' 
view with feelings of cumplocency our scientific Samsons, led forth to mike 
sport at its festivals ; oven though the exhibition should be hallowed by a feir 
■prinklin^B from the fountain of honour, distributed through the spout of 
Ireland's Viceroy." 

To shoiT his laudahle candour, the writer continnes — 
" While, however, vc da not conceal our opinion of its faults, -ws muit 
not be blind to its merits," &c. 
And then comes the mention of the vote of money to M. Agassiz. 

"We will take these charges in order: — 1st. The Association isac- 

I cused of greiilfr display than becomes the modesty of philosopliers. Now 

I what sort of dirptay docs the reTiewer mean ? Is it the display of tlie 

r results of researches, which tlie memhers have heen carrying on dlmng 

! year, many, if not most of whii'.h, have heen undertaken at the 

jgestion of the Associiitian, and of which a public statement must be 

luude in return? We hardly suppose this can be what is meant: jet 

most certoiuly such displag as this is what, in fact, constitutes the great 

muss of the proceedings : a display of the results of philosophic labours, 

made to tlic assembled body of cultivators of science ; and that not for 

' nny purpose of display us such, but to call forth discussion, observation, veir 

I often criticism and censure. The display of science before the pMie, 

perhaps is meant ; and that philosophers, in virtue of that " modesty" 

which ought to be so peculiarly thebs, should keep all their discoveries 

to themselves, or, at least discuss them only in select coteries, but never 

proclaim them to the world. But if they hold sucli meetings among 

themselves, and the public desire to be admitted, would the reviewer wish 

to exclude them ? If a mixed audience, including numbers of the fair 

sex, choose to be present, who would desire to prevent them? Nay, even 

granting as much display in the thing as may he wished, what ia tiie 

I object f Is it not the promotion of something like a just recognition of 

I (he claims of science, in which public opinion Las generally been so 

lotoriously deficient? and if for this it be unavoidable to run into the 

F slight degree of display which attends a general gathering of men of science, 

and the public exposition of scientific truths at their assemblies, it is 

[^ difficult to see how any one can blame it, unless it is on the ground that 

Science does not need sut-h a stimulus ; an idea which can only be enter- 

tmned by those who are profoundly ignorant of its actual condition. It 

is a dismay, too, not merely to the public, on the part of the philosophers, 

but anxiously desired by the junior and humbler cultivators of Science, 

from their elder and more distinguished fellow-labourers. The numerical 

majority attend these meetings with the view of gaining information, 

(we miglit say, with truth, all do so in some sense;) which they cannot 

do unless it be publicly and formally put before tliem. Tlie British 

Association, we atfirrn, does not, as the reviewer asserts, " delight in 

L display." Some publicity is necessary for its object, and if the attendant 

I- degree of display be an evil, it is a necessary evil. 

But further, " the mutual bepraisings," the " Amoebeon eulogies" of 
fltc pitilosopliers, " do not add to their dignity." We should be glad to 
■liHmiparc the pmeecdings of the British .\ssocialion, in this particular 
', iritii tiioae of any other large public institutiDn wfaicU holds aniiBal 
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tnceftngg. We iiiiriginr the " bepmisings" which take plice in any other 
great inet-ting are not onty, at I«ast, fully as nunu-rous, but generiilly far 
more Teheiiient, in proportion as they usually rL<fer to topics in which ihu 
feelings of the parties have so much more to do. We do not well » 
how a great meeting is to be carried on without some attention to the 
customary decencies of conrteousness : without some such things as vot«3 
of thanks to officers, to benefactors, to supporters of the cai 
notice shown towards persons of eminence who may be present; and the 
like. Nor will the customary expectations of a mixed audience allow 
such occnsiona to pass without the occurrence of many expressions of 
eulogy, whieh are well enough tarried off by the excitement of t' 
ment, howerer little they might bear the test of seTere criticism on cool 
reflection allerwards. But there is one thing peculiar to the " AmiEbevt 
eulogies," in the particular case in question, which is often overlooked by 
tliose (and there are many such) who make objections on this ground ; 
TIB., that in some (and those the most marked) cases, this eulogy is not 
mere unmeaning flattery, but is rather the pronouncing of the judicial 
sentence, as it were, of a great scientific tribunal on the pretensions of 

I aspirant aller philosophic honours, whose researches have pre- 
' fonned the suhject of close examination and debate : that, then, 
appears, to an inconsiderate bystander, the mere effusion of flatteij, 
1 nothing less than the united decision of the asserabU'd Science uf 
fntry, on the labours of some retired cultivator of ^ience, which 
eceiTe the stamp of public opinion firom those best qualified to 
pf their merits : — the highest recompense of scientific toil, and the 
stimnlua to renewed and well-directed exerdoa. 
As to the comphroents paid to those whose libctul hospitality wel- 
comes the Association wherever it goes, nnd even contends (often with no 
slight warmth, as we could witness,) for the priority of selection, we can 
only ask how is it possible for any individual or any body, received as the 
Association and all its members have been, to abstain from uttering those 
itumks, which they must be unfeeling indeed, not to perceive are barely 
an act of justice ? We will merely add, on tliis topic, that though the 
reviewer is evidently glancing at the Dublin meeting, he dearly has no 
right to talk of subjects of which he is ignotnnt : the very fact of hi« 
penning the words alluded to, amounts to a positive proof that ke waa 
not among the visiters on that occasion, or he could not have written 

" The Samsons led forth to moke sport at its festivals," is, doubt^ 
lees, a most humorous and right merry conceit ; but we should be glad 
if the writer had produced a few iiistanups of the sort of gporl he alludes 
lo, On casting a rapid glance ovei- the report of the proceedings of the 
lost meeting, we tried to recognise some of these Samsons who figured 
in the Rotunda, and to see what sort of sport they made. The grave 
and learned opening speech of the venerable President was, we should 
imagine, anything hut sj)orl. The brilliant eloquence of Sir W. R. 
Hamilton's address (delivered officially as secretary), we may allow so 
fiir, was indeed the production of a Samson. We do not know what 
r^ibition of this kind could be found in the maslciAs ex^oae o^ Wt. 
Whewfll on (he Tidrs ; »/• jjj (lie laciil, but liy no mtana B«o«!i")e,\*M;WH* 
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of Dr. Lfirdner on Kait-roads. We could discover no particular 
displBj in the philosophic observations of Professor Balibage ; nor in the 
gr«¥e discussion on Light of Professor Powell. ]f there was anjlbioj; 
approaching to sport, it was in the address of Professor Sedgwick; hut 
it was not the sport afforded by a blinded and fettered Samson. Fw 
our own parts we think, if, under this ridiculous phrase, it be meant to 
complain that the public lectures and expositions of Science were of loo 
popular a kind, it merely shows how little the Quarterly reviewer 
appreciates the value of a popular diffusion of a taste for physical kuoK- 
ledge, and the extreme importance of enlistiug in this service the talents 
of really sound and eminent scientific men, instead of mere shaUoir 
declaimers and ignorant empirics. One of the grandest objects of sncli 
an Association, we are persuaded, is that of promoting, not only the 
abstract researches of the few, but the dissemination of a knowle^e of 
them among the rnani/ .' to secure to Science something like the attention 
it ought fairly to receive, and the estimation it ought to command, in 
public opinion. And so fur from thinking there is too much of popular 
display at its meetings, we arc persuaded, on the contrary, there has been 
(at the two last meetings especially) loo little opportunity given tot tlw 
piibliu exposition and enforcement of these great objects. 

The miserable pun in which the Representative of the Sovereign is 
feere insulted by the lo^al Quarterly, shows clearly the feeling which 
dictated the attack : the writer is anxious to fi\ a, poHlical stigma on the 
Association, and this is liis proof ! 



ON THE ELEMENTARY STUDY OF GEOMETRY AND 
ALGEBRA. 

TiiKRB are few questions in reference to which writers on elementary 
mathematics have been more divided, than that between the Geometrical 
and Algebraical methods. But though able disputants Lave conleudcd 
strenuously on each side for the superiority of the respective systems, 
they have contributed very little to a clear exposition of the essential 
points of difference. 

The question refers not merely to the comparative advantages 

I afforded by the two systems, but even to the ubsolute validity frf the 

1 processes of reaaoning which they employ. Tlie external chaTucteristics 

* style, method, and notation, doubtless present many points of dis- 

I ^cussion and comparison : even these have been by no means well con- 

I'trasted, and a very discordant variety of representations mayl>e collected 

I ^om the writings of the moat eminent men who have drawn such 

I comparisons. But these arc distinct from the more important point in 

I dispute, which relates rather to the fundamental principles assumed, and 

the nature of the reasonings adojited in each system, and here it is tlmt 

the discussion has been most defective. From the writings of the most 

distinguished mathematicians, it is very difGcult to derive any satisfactory 

or precise notion of these more essential grounds of distinction : and it 

may with truth he said, that though many have contested whetftft ] 
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CFeometiy be tlie best, but few have discussed, and none haT4 1 
de^y pointed out tvhal it Geometry, and what Algebra. 

The subject, indeed, baa been but incidentally introduced by most I 
of these writers, and a complete investigation of it lias been long ■ I 
desideratum in mathematical literature. By some it has been alleged [ 
as the distinction between Geometry and Algebra, that the demon- 
strations of tbe one are synthetical, while the processes of the other w 
analytical. Jlut in any sense of the words, this is fur from being 
oniTersally or even extensively applicable : and did it obtain, it couU i 
no way affect the validili/ of either method. But in truth, bo wide ha 
been the latitude of me^ng in which the terms analysis and synthesia 
hare been applied in these departments of Science, ttuit it is difficult to . 
fix upon any determinate particular in which tbe distmction can ba 
understood to consist. 

By others it has been made the point of comparison, that in the one 
system we reason independently on each particular case, by a method 
limited to that case, whilst in the other, wc avail ourselves of general 
methods, applicable at once to all cases; and when the first data are 
eslabltsbed, affording the facility of an almost meclianicol process for 
arriving at results, to which Geoincfry, if at all, could only conduct us J 
by a slow and laborious advance. Thus aided, the analyst is enabled ( 
with ease to overcome difficulties, with ivhich the Geometer might often I 
straggle, single-handed, in vain. The methods of Geometry have been J 
compared to manual labour, those of Algebra, to manulacture by ' 
machinery : the one to a journey performed on foot, the other to a steam- ' 
carriage on a railroad. 

In all this there may be much truth of deeciiption, but nothing \ij I 
which any essential distinctive principle ts brought to light. 

Some authors characterize Geometry as not requiring that abstrac- 
tion which analysis demands, and directly addressing the senses as well 
as the understanding. Others represent analysis as superseding thought 
by mechanical processes, and thus rendering investigation easy to those 
who are incapable of the abstraction which Geometry rcc|uires. 

Some censure an exclusive pursuit of Algebra, as tending to narrow 
die mind, by confining the attention to tbe more individual steps as they 
succeed one another, and to the routine of set rules, without requiring 
vt allowing any extended and comprehensive views ; while Geometry, it 
is alleged, expands and invigorates all the mental powers, by the 
beahhful exercise of unfettered invention. . 

Others, on the contrary, select this as the very ground of commen- , 
dation, that Algebra expands and generalizes our conceptions, while 
Geometry contracts and restricts them to the consideration of isolated 

The two methods are characterized by Professor riayfair, from I 

"the different modes they employ to express our ideas. Tn Geometry, | 
ereiy magnitude is represented by one of the same kind ; lines aro 

Tepresented by a line, and angles by an angle ; the genus is always j 
signified by the individual, and a. general idea by one of the particulars 

which fiiU under it In Algebra, every magnitude is denoted by I 

'■& arti&nl symbol, to which it has no reaembltmce," &Gi A^A, ajg vi'n ij 
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author remarks in another place, that all inathcmaticiil iavtt- 
tigation must involve two things, — the quantities coucemed, mid the 
operations performed upon them. Gieometrj expreseea tlie first h^ re^l 
representations, and the second by words at length. Algebra does both 
hy eonventional Bymbols ; and tlie ajrabols of operation constitute one 
very important point of superiority in Algebra. 

Of the vast facilities afforded bj a symbolical notation, there can 
exist no question. But as far as the reasoning is concerned, algebraical 
Bolntions might be carried on in words at length, and were, in fact, 
actually so delivered by the earliest writers, lite symbolieal notation 
was the gradual result of the necessity for such abbreviations, whii^ 
was felt in proportion as the operadons became more extensire aocL 

Geometrical demonstrations, on the other hand, especially wh^ 
there are complex figures to be considered, made up of many- parts, 
which are to be added or subtracted, may with material advantage in 
point of perspicuity, be conducted, by adopting the use of the signs of 
addition, subtraction, and equality, as employed in Algebra, while the 
leasoning remains identically the same. 

Other writers have put the distinction thus ; that in Algebra the 
reasoning is general, since the symbols are so. In Geometry we select a 
parricular case, on which to prove a general tlieoreni. 

But in point of fact, the particular figure, " the triangle a, b, o," for 
example, which we take to reason upon, is not a particular case, boi 
merely a name given to the general idea of all triangles constituted unda 
the same conditions, to assist the memory and tlie conception; the 
demonstration would be equally valid, only less intelligible, if conducted 
throughout in general terms, without reference to any diagram, or to any 
imagined particular figure. 

Thus, as to any such distinctions, it is, in fact, evident, that as fiir 
as the actual reasoning is concerned, it may be carried on in Geometry 
without diagrams, and in Algebra without symbols ; or in Geometry by 
symbolical notation, and in Algebra with diagrams (where the subject 
admitted them), and yet, all the while, the distinction between geo- 
metrical and algebraical reasoning might be perfectly preserved. 

But the benefits of the algebraic symhols, have by others been 
considered as counterbalanced by attendant evils; and the absence of 
them in Geometry, as, in fact, securing it against the difficulties and 
paradoxes, which, it is alleged, have been introduced into Algebra, from 
the very comprehensiveness of its symbolical notation. 

This, agmn, is answered by others who will not admit that 
Geometry Aim been thus preserved from defects in its chain of reasoning. 
For if the champions of Geometry have charged upon Algebra the 
admission of paradoxes and absurdities, and have censured the negative 
aign and impossible roots, the Algebraists have retorted upon Geometry 
the mysticism of some of its definitions and axioms, the indirect and 
circuitous methods of its demonstrations, and the primary deficiency ii 
the theory of paraUel lines. 

Speaking of reasonings as expressed in particular, or in genn»_ 
terms, Mr. Dugald Stewart observes, " the former process is anakgoiu J» i 




the practice uf Geometers, wlio, in diuir niost general ri^iuauings, direct 
the attention to a particular dtiigrait; ; the latter to tbat of the Algeliraists, 
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in this jiussage, " Tbe straight 
Dok of Euclid, to represot mag- 
algebraic expression of these 
lich picture-writing difiers from 



T^d carry on their investigations liy n 

He adds, in the course of a note < 
Untis which are employed in the fifth b 
nitudes in general, differ from the 
roagnitades, in the same respects in wl 
vhitRuy chaiHctcrs." 

Agms, after alluding to the panidoxcB into which mathematicians 
baive aometimea been led from want of due caution in the interpretation 
e£ algehraic symbols, he remorkB, that in Oeomctiy, the use of 
diagiams effectually prevents the introduction of any of these paradoses. 

Again, let us take the representation of Iji Thice. " Cependant, 
les considerations g^ometriques ne doirent point etre abandonneea ; 
Etlcs Bont de la plus grande utilite dans les arts. D'ailleurs, il est 
curieux dc se figurer dans I'espace les divers resultats et Tanalyae; et 
reciproquement, de lire toutes les affections des lignes et des surfaces, et 
toutes les variations du raouvement des corps, dans les equations qui lea 
cxprimcnt. Ce rapprochement de la geometrie et de I'analyse repand an 
nonveau jour sur cea deux sciences ; lea operations inCcUectuelles do 
celle-ci, rendues tensible par les images de la premiere sont plus faciles it 
scuser, plus interessanCes a suivrc." — fi^fl. du Monde, p. 423. 

Another ivriter, after obseiving that a demonstration may be strictly 
geometrical though expressed by algebraical symbols, says, " Yet when 
the mind loses the distinct perception of the particular geometrical 
magnitudes compared, the evidence Is similar in its impression to tltnt 
of algebraical reasoning, in whieh the previous demonstration of the rules 
employed is the ground of our assent to the truth of the conclusions, 
and not the immediate perception of the geometrical magnitudes and 
their relations." 

But the circumstance of the attention being directed to the symbol ' 
lather than to the idea for which it stands, would in no way alter the 
validity of the demonstrations, nor render them leas properly geo- 
metiical. The sole essential question is, whether with the introduction 
of algehraic si/mboh, any processes dependent on assumplions of first 
principles peculiar to Algebra are introduced ; and then we are, unques- 
tionaUy, no longer pursuing geometrical proofs in algebraic langui^, 
but employing actual Algebra. .Still the question remains, Wkat are 
Ihote principles peculiar lo Algebra ? and are they such as are in any 
way open to objection, either in themselves or in their application to 
Cieometry ? 
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ON AN INCREDIBLE EXPERIMENT IN WHICH ' 
HUMAN BODY LOSES ITS TVEIGUT. 

RELATED DV Slit DAVID BrEWSI 

BiGRLT exciting as the " marvellous" may be to a large proportion of 
mnukind, eTen in the most advanced state of civilization yet tnown, it 
ought never to he drawn from sources whence truth may he ohtained bj 
ordinary industry of research, nor fiimished by men whose dicta, faai 
their intellectual rank, may be received, without examination or Busjncion, 
not only by the ignorant and unreflecting, hut by many who are in Ilia 
habit generally of requiring proof whenever it is possible to be obtiuned. 

To suborn nature and abuse knowledge, for the vulgar purpose of 
exciting surprise among the ignorant, can now never acquire more than a 
Tery short-lived success, and must, eventually, be productive of great 
humiliation. 

Besides, there is abundantly sufficient among the grand, and even 
among the minute, operations and jiroductlons of nature, to satbfy the moat 
ravenous appetite for the " wonderful* and the " new," without febricating, 
or circulating, when fabricated by others, statements at utter variance with 
nil known facts, and ushering them into the world in a manner tending 
to disturb that confidence in the constant uniformity in the laws of nature, 
which centuries of investigation have combined to produce, and upca 
which the philosophic mind reposes with satisiaction and delight. 

Without meaning to impute ignoble motives to so eminent a philofiOr 
pher, and so acute an observer, as Sir David Brewster, it is, at leasts 
surprising to see him expose himself to a charge of this nature, and that, 
too, in a work wliose Tery intention seemed to be the clearing of the 
mind's eye, the strengthening of its vision, and the increase, to borrow an 
astronomical phrase, of its penetrating power, so that it might pierce more 
thoroughly the mistiness which superstition and knavish cunning, some- 
times for base, and frequently for criminal, purposes, envelop some 
simple, but tittle known operation of nature, or some refined, but only 
partially exposed, process of art. Sir David had also an abettor, if not 
an accomplice in the late Sir Walter Scott, but in him the love of 
mystification, and the practice of ingenious deception, were so predo- 
minant, that we rather wonder he was content to play so second-rate a 
part in the case whirfi we are about to refer to. 

In the " Letters on Natural Magic, addressed to Sir Wulter Scott, 
Bart., by Sr David Brewster, K.H., LL.D., F.R.S., V.P.R.S.E., Ac^" 
p. 255, &c., is the following passage: — 

"One of the most remarkable and inexplicable experiments relative Iq 

the Btrengtb of the human frame, which you have yourself seen and admired, 

is that in wlucb a heavy man is raised with the greatest facility, when he is 

lifted up the instant that his own lungs and Ihiise of the persons who raise 

' bini are inflated with air. Tbis experiment was. I believe, Srat shown in 

En^'land, a few years ago, by Major H., who saw it performed in a lari^ party 

I at Venice, under the direction of an officer of the American Navy. As Migoi 

I H. performed it more than once in my presence, I shall describe, as nearly as 

isible, the method which he prescribed. The heaviest person in the party 
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Upon two cliairs, his lega being ^upporlixl liy Ihe one, and his bark 
'bf the other. Four peraons, one at each ieg, and one at each shoulder, then 
try lo raise him, and thoy End his dead weight to be very great, from the 
difQculty they experience in supporting him. When he is replaced in the 
chair, each of the four persons takee hold of the body as before, and thu person 
to be lifted gives two signals by clapping his hands. At the first signal, he 
himself and the four lifters bt^in to draw a long and full breath, anil, when 
tike inhalation is completed, or the lungs lilled, the second signal is given for 
raising the person from the chair. To bis own surprise, and llmt of hia 
bearers, he rises with the greatest facility, as if he were no heavier than a 
feather. On several occa-sions, I have observed that when one of the bearers 
performs his part ill, by making the inhalation out of time, thu part of tho 
body which he tries to raise is left as it were behind. Ah you have repeatedly 
seen this experiment, and have performed the part both of the load and of tba 
bearer, you can testify how remarkable the effects appear to all parties, and* 
how complete is the conviction, either that the load has been lightened, tfff' 
the bearer strengthened, by the prescribed process. 

" At Venice, the experiment was performed in a much i 
manner. The heavieiit roan in Ihe party was raised and sustained upon the, 
points of the fore-fingers of sis persons. Major H. declared that the oxpuri- 
ment would not succeed if the person lifted were placed upon a board, and tho 
strength of the individuals applied to the board. He conceived it necessary 
that the bearers should communicate directly with the body to be raised. I 
have net had an opportunity of making any experiments relative to these 
curious facts; but whether the general etTect is an illusion, or the result of 
known or of new principles, the subject merits a careful investigation." 

The oircumatances under which this narration is given to the public 
are such, that if the fent, said to hare been performed, was not so utterly 
incredible, they would be amply sufficient to procure for the " wonder," 
ready tdrculation and unhesitating acceptation ercn among scrupulous 
obsOTvera of truth. Here a Major H. is stated to have performed the 
experiment successfully in Sir David's presence ; and Sir David Brewster, 
F.R.a, addressing Sir Walter Scott, F.R.S.E., speaks of the feat as one 
"j>ou have seen and admired' describes the experiment as one "you 
repealedlff have «eeR, and perfonned the part both of the load and the 
ttarer," and " can letlify hotv remarkable the effects appear fo all 
puTties," &c. 

As Sir Walter nerer in his life-time puhhcly noticed this appeal nor 
ttmtradicted the statement, he united his testimony to that of Sir David, 
uid as if even this united evidence could he strengthened, there comes 
"over sea" another circumstantial account of the same feat, and that £rom 
a garter in which no confederacy could he suspected, unless indeed the 
American naval officer, who tanght it to Major H., at Venice, had carried 
it across the Atlantic, and up the St. Lawrence, In an American peri- 
("fical, Silliman's Journal, No. 57, published in April, 1835, there is the 
ftllowTng communication to the Editor; — 

Kingston, Upper Canada, OctoberSl, 1S34. 
" Sir. — As a subscriber to your valuable journal, I take the liberty of 
taking of some of your scientific readers the rationale of the following experi- 
ment. 

1' An individual is to place himself on a stool or a. tabVt otv\vi*\!3.tV,V\fti. 
4 keeping the whole body stiff ; four o' 
I 
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then to place themselvM al abuut i^iuul diitaiicM, by the stdei of the I 
say two at the ghoulders, two about the middle of the body, and the oth«n h; 
the liipe and thi|rhs. Exteiidin); the fore-fln^erB uf each iiand so ns ro toiKJi 
the body, somewhat utideriicath. At a given si^al, the whole parly are tn 
take ai full an inspiration aa jwraible, and at another given signal, simul- 
taneoualy to respire very slowly, gently pressing the body upwards at the Mine 
time, when it will be found to rise with a very sli^'ht effort, nnd to continne 
rising until the breath is exhausted, when it will suddenly fall down with great 
force. The operators must be prepared for this circumstance, and immedialely 
pass their arms under the body to brenk its fall : it will also be well for one 
individual to hold b pillow under the head for the same purpose. The eKperi- 
ment appears to succeed best in a closed room, and if the inR|)irationi and 
respirations are not uniforra, it will fail. I first saw it tried about twanty 
years ago, but have never yet heard or soen any satisfactory explanation of JL 
" I am nut aware tbal it involves uny principle adverse to the known liffs 
of gravitation, but it certainly appears for a short time to act independently of 
them. If yuu deem it (this letter) worthy of a passing notice, I should be 
glad to see il; if otherwise, let it be deposited in the Archives of the College 
of Laputa. "1 am. Sir, rospeclfully yours, 

' " Jamks Nickalls. Jr." 

In this account respiration is one of the conditions, and the experi- 
ment differs ia some other respects from Sir David's, not materially, botr- 
ever; but so far as it does, the feat is rendered still more improbable. 
This gentleman also states that he " saw it tried nlmul twealy yeart" hefote, 
and still, in 1834, " he had nri>er yel heard or seen any saliifactorg espla- 
nalioa ofil!" 

Wliat shall be believed, then, of this extraordinary fact, bo extenavelf 
promulgated in the Old Hemisphere, and echoed back from the Newt We 
agree with the editor, in the journal atravc referred to, that " it is dedraUe 
that it should be decided either that the appearance is illusory, or Ibftt i 
reasonalile cause should be assigned," and also with Sir David Brewster, 
who says, at the conclusion of the extract given, that " the subject meriU 
a careful investigation." 

'Vfe hare the satisfiction of laying before our readers an investi^ion 
EUid decision, m.-ide with a most careful attention to all the circumstances 
described by Sir David Brewster. We have been permitted by an 
" Esperimestal Society," which holds its meetings in London, to have 
access to that part of tlieir minute-book, in which the introduction and 
investigation of this very subject, and the final decision of the society, are 
recorded. In order that the weight due to this investigation and decisioD 
may be properly estimated, we shall state, that though none of the members 
possess names which are to he compared with the splendour of those of 
the hnight or of the baronet in question, yet some of them have distin- 
guished thcmseWes in the scientific world, and they all have a reputatiMi 
for veracity, sufficient ability, habits of obserratjon and patient inquiry, 
quite sufficient to qualify them to form a competent jury to try the 

Though the members of this society systematically avoid notoriety as 
a body, the names of the members who a.ssisted in this experiment may, 
in this particular case, be known, if any person should think it worth 
while to express the wish for them. 
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We also, for the same purpose of proving the coniideiice tlint may be 
placed is an investigation by these gentlemen, shaJl slate shortly their mode 
of proceeding. When a subject is decided hy tliem to be worthy of experi- 
ment, a director of the investigation is appointed, at whose command all 
the means tluit the society, as a body, or each individual so disposed, can 
fiimiah; and to avoid diiitraction and confiuion, and ensure effective co- 
operation, his instnictiona are implicitly followed. At the conclusion of 
an eiperiment, made under these circumstances, the whole of the members 
present discuss the proceeding, and suggest any omissions they may have 
observed ; if these are important, the experiment is repeated, and so on, 
until every doubt of every individual is removed, and unanimity obtained *, 
This result cannot always be arrived at by one experiment, or in one 
meeting; it was not on the subject in question, but the process is repeated 
until it is accomplished. 

It was under such a procedure that the fact describtid by Sir David 
DrewEfer was examined. Almost every member of the society was, at 
one time or other, " Uik load or ihe bearer" but particularly the heaviest 
and the lightest persons of the number were always lifted. As might be 
expected, the opinions were various in the first experiments. The differ- 
ences however became less and less as the iavcatigution went on and the 
proofs were multiplied; and at length they entirety vanished. The final 
unanimous verdict of the society being, tiiat no such effect was produced as 
that describi'd in the Leltera on Natural Magic, that there was nothing 
whateverrenmrkahleproducedby the mode of lifting: and that the facility 
which was acquired in the lifting was no more than might be expected from 
the promptness which the bearers, by practice, acquired in acting uniformly 
together, upon a given signaL The feat of raising and supporting even 
their most minute member upon the fore-fingers of six persons, they found 
quite impracticable. 

If this verdict should, by any accident, reach the ear of Sir David 
Brewster, and he should think any furUier trial necessary, we are 
anthorized to say, that the " Experimental Society" wish it to he under- 
stood that they are ready to undertake it, under any modification that he 
nay be kind enough to suggest ; and, after following his instructions with 
the most scrupulous accuracy, to state the result to the public. 

Until some such re-agitation of the question should take place, we 
think after the above investigation, it must be admitted that the appear- 
ance* described by Sir David firewster were illusory, and that no reason- 
able cause can be assigned which will produce such effects. We think, 
also, that scientific men should abstain from giving currency to such 
tnonstrous improbabilities, unaccompanied by refutation or explanatory 
remark. It would be far better to continue the inquiry into the cause, , 
either of the ^tct or of the error, and abstain from publication until some 
KitiBfactory information had been obtained, 

* We beg to suggest the aniTerBal [onmitiaii of such Bocietjes. In a irish of 
uiEting in suuli an iiiiportaiit objerl, we hope to be able Id give the conatitutioD, Ac., 
of the one ve TeTor to. 
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The necessity of accurately ascertaining the velocity of rirera, &c., in the 
numerous cases where the rate of the current, the tfltal volume of the 
passing water, &c., are required to be known, has made it extremely 
desirable to liave n convenient means (tf measuring and comparing these 
velocities, that may be applied in every case hkely to occur. 

Instruments for this purpose have been designed and described by 
Ejrtelwein, Wattmann, Fontame, and others ; but it is believed that no one 
of them has so well satisHed the conditions which have been latterly sup|>ased 
to be necessary in this kind of instrument, as that which is the subject of 
this conuuunication. This meter has been in the hands of several eminent 
hydrauhc engineers, both English and Foreign, for the last two years, and 
has been employed successfiilly by some of tliem in investigations of great 
impoTtanee; in that, for example, of estimating the sources from which 
it has been lately proposed to supply the metropolis with wholesome wat«r, 
its use was extremely serviceable. 

Among the conditions which it seems desirable that an instrument 
intended for such purposes should possess, the following appear important: 
Facility of use under all possible circumstances; portabiHty; fewness of 
parts; strength and simplicity of construction, so as not to be easily 
deranged or broken, and in case of accident very soon put to rights or 
repaired. It is indispensable that it have also a means of registering the 
rate of the current at any point, during the whole of any given period ; 
luid this, when from immersion, or other reasons, the actual observation of 
the instrument is ineourcnient or impossible. 

These conditions, at least, are satisfied in Mr. Saxton's meter; 
and by it, the velocity of a current at any part of the surface or bottom of 
id in nil lines lietween them, can be easily and accurately ascer- 
tained ; and, of course, when observations have been made in a sufficient 
) number of lines, the mean velocity of the whole river, &c., at the place 
' of observution, may be obtained. This, if multiplied by the sectional area 
of the river, vrould give the total volume of water passing dnring the 
time of observation. In cases where great accuracy ia ret[uired, or the 
rate of flowing is very variable, any number of instruments may be 
dmultaneously employed. 

The instrument in question, consists of a revolving vane, a register, 
a tail, and a stafF. 

The staff is a rod of about seven-eighths diameter, generally six feet 
long, graduated into feet, inches, and tenths. On tliis staff the other 
parts of the instrument slide, and can be clamped at any point. The t^l 
is a thin plate of metal, which maybe from six inches to twenty inches in 
length, at pleasure; this is acted upon by the passing water, and preserves 
the axis of the revolving vane parallel to the direction of the current. 
The revolving vane is simply one or more arms attached to an axis; the 
■urface of these arms is twisted, so that in parting from the axis it makes 
a continually increasing angle with it. 

This angle is such that the action of the current upon an arm may, 
U relocitiea, produces one revoLxLtion ia some ^vea length, as, f 
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instance, in a yard, a foot, &c. Where tliis is ac 

eonsequenceB follow; nomelj, a particle of water, impinging on whatever 
part of the curved Burikce it may, will conBtantlyesert ihe same effort to turn 
■ asis, and it will pass across (he whole breadth of the vane in the same 
time, whether its transit be near the axis, where the surface ii little 
iuulined and narrower, or near the estreraity, where it is broader and the 
ihelination ie greatest. 

The register consists of a wheel graduated upon its side, for the 
purpose of exhibiting the number of revolutions which maybe made bj 
the Tane, when it is geared with it. This gearing takes place and termi- 
nates instantaneously, at the discretion of the observer. At all other 
times the register is ungeared and immoveable, whatever may be the 
rotation of the vane, or the position or motion of the instrument. 
Fig. 1. Side elevation of Ike register, vane, and part of the siaff and tail. 
Fij„2. The axis (e) of the vane (a) is carried by a frame 

(f), and has upon it an endless screw (g). la this 
frame hangs the wheel (ii) of the register, finely toothed 
ou its edge, and graduated on iis face; its axis rests on 
two earrying-hafs (i j), the front one (i) only of which 
can be seen in this figure. From the lower part of 
the frame a detent (k) projects, and holds the wheel 
immoveable so long as it is engaged with it. The 
carrying-bars are attached to the frame at one end only, 
and they there move on a pivot (l); their angnlai 
motion is limited by a stop (m) at the other end, which 
moves in a slot, shown by dotted lines, in the frame: 
this slot just permits the wheel-teeth to enter the 
endless screw (o), high enough for gearing without 
jamming. The moveable ends of the canying-bara are 
raised by a cord (.n) attached to an eye (o), and thence 
going up into the hand of the observer; when this cord 
is not acting, the bars remain depressed, the wheel is 
freed from the endless screw, and forced upon the 
detent (k) by a spring (p), which lies between the frmt 
carrying-bar and the wheel. A joint (q) at the con- 
nexion of the register with an arm (r), extending from 
the staff-socket (a), permits the axis of the vane to be 
inclined to the staff (c). Tliis is sometimes useful 
in using the meter on the surface m currents. The 
staff-sodtct (s) has its lower part cut into a conical 
screw (t), with slits (u); a jnilied-nut (v) works on 
this, and clamps the socket on the staff (c). Another 
milled-nut (x) ou the vane-axis (e) permits it to be 
" taken out to be wiped or cleaned. The tail removes 
for packing up, by unscrewing the milled-aerew (t), 
which clamps it when in use. 

Fig. 2. Flan of the vane, register, staff, and part 
of the tail. — In this figure the rear carrying-bar (j) 
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In using the meter, the zero end of the staff !s fjeiiLTiill; set upon 
the bottom of the river, Stc., and the mne is clumped upon the stuff at 
the height of the line above the liottom in which the velocity of the cur- 
rent is desired to he known. When the alofl' rests upon the proposed 
point, and is held upright and free, the tail immediately swings down the 
current, and presents the TEine full to it. The current sets the vane in 
action, hut as the apparatus is now in the state represented in £g. I ., the. I 
vane is unconnected with the register, and the latter is tlieretore fixed and ' 
at rest. When it is certain that the vane has acquired a uniform veloci^, 
and the observers are ready, time may be culled, the string is at the some 
bstant pulled up, the wheel of the re^ster ia geared with the vaiie-aiis, 
aaA the vane and register now botli move ti^ctber. At the expiratii 
the time, the string is let go : the spring attaciied to the carrying-bar theu 
draws it downward, and disengaging it from the vune-asis, gears it into | 
the detent. This holds it steady, and though the vane still continues ^ 
I nm, it has no Airther edect upon the register. The latter may therefore I 
be conveniently and leisurely examined, and by this means the number of ] 
reTolutions made by the vane, (and, consequently, the velocity and the 
passing volume of the river,) may be asccrt^ned with great precision. 

When it is wished that the register should commence at zero, 
may be done by depressing the spring (v), which carries the detent; tltia I 
detaches it from the register- wheel (ii), and leaves it quite free. The j 
iom upon it may then be set to the detent point as an index. 

Ae by neglect after exposure, &c., the amount of the friction in the 
ox!^ and of the instrument may be different from that which existed at 
the time of the graduation, the meter should, previous to experiments 
where great accuracy is required, be carefully examined, and the effect of | 
the actiual friotion be ascertained, by drawing the instrument with any 
convenient velocity throagh some known length of still water, and 
uhserving whether the register give this length exactly or not". If there 
be any iteration, the difference will be discgvered by this means, and , 
should be allowed for in any immediate subsequent experiments. 

To obtain portability, the tail and the vane are made to be easily 
separated irom the staff-socket and rcgifder. The whole of the apparatus 

* The lotiijitudiiuil couul in tliu GsUer; of Practical Sviouce Iioh lieen used for (hia J 
jiurpoee. A length uf e\\ty leet was marked off, anil tliB inoler diavn tliruugh tho ) 
K»ter,ixae lielng tak^D that ifie latter v/aa alwaje in a quiescent attite. Th'mv/iui duue 
manj Wmea witli Very varied velocities, and, whaluvet these lapptncd to be, tbe li 
fafOrd thrangh by the meter wna always iuitivated on the Krister, with al 
mathumatical precieion. 
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(except the staff) can then be packed in a box, whose external dimensions 
are 6| inches long, 4^ inches wide, and 1| inch high. The staff also 
divides into two pieces of a yard each. 

The surface of the revolving vane may be found in the following 
manner: — Given a the length in passing through which the vane is to make 
one revolution, say one foot; b the length of the arm, say three inches; 
c the breadth of the arm at the axis — this, for convenience, should be an 
aliquot part of a; say one-twelfth of an inch. 

Describe the plan (fig. 4) and the elevation (fig. 5) of a polygonal 
prism, whose number of sides =: the number of times that c is contained 
in A, (in this case, 12,) and whose radius rr b. 



Fig. 4. 




In fig. 4y let ad he one of the sides, and o the 
centre, join ao and </o, then will ao be one edge 
of the arm, and do the other. 

In fig. By let abed be one of the sides, and 
> ofio the axis, of the prism, join ad, then will ad 
i be the inclined line of the outward extremity of 
j the arm. If the prism be supposed to be of 
some soft material, a cutting-line entering at ad 
and following the lines ao, do, will describe the 
surface required; it will change its direction af 
it proceeds, and become vertical as ono when it 
arrives at the centre. 

In fig. 4, the surface of the arm will appear 
bounded by the triangle aod. In fig. 5, its twist 
will be imderstood, if the line ad is supposed to 
turn upon its centre until it coincides with ono. 
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niE GALLERY OF PRACTICAL 
No. L 

1. Standard Clock, deposited m the Gallerv. 

2. CmcELAB OP TUE Society. 

"Standard Clock. — This time-piece was completed by Messrs. Amold and 
Dent, of tte Strand, London, early iii the year 1832. It was intended by 
them to be as perfect an instrument as the advanced state of the art of 
dock making, and their ample means and experience could enable them 
to produce. On its completion they believed they had succeeded in their 
aim, and they proposed to submit it to the most severe trial of its merits 
that could be oLtained. A representation of the case was in consequence 
made to the Lords of the Admiralty, who, from the reputation of the 
makers, the introduction of some peculiarities in the mechanism, imd the 
reported excellence of the clock, were of opinion that a trial might lead to 
KsultB of public interest, and their Lordships gare directions tliat it should 
be made. The clock vras, therefore, placed under the care of Mr. Pond, 
lie Astronomer Boyal, in the Observatory at Oreenwich. 

The as^tants of this establishment made a series of uninterrupted 
nbiervations on the going of the clock, from the 20th of March, 1832, to 
the 26th of April, 1833, inclusive, and registered the results. They firstly, 
tunpared the time given bj it daily, nith that of the best clock in the 
Ltory; and secondly, as opportunity offered, with the time obtained 
ations of the sun's transit^ and they noted the state of the haro- 
aad thermometer at the times of observation. As we believe the 
of this clock in keeping accurate time is unexampled, we 
lave ohlained permission to annex a copy of this register. On eiaraining 
Ike column of the rate ascertained by the sun's transit, it will be seen, 
Ikt during the whole thirteen men tiis, the greatest difference between 
Mj two obserrations was I'l inch. 

Tables of the observations made and registered at the Boyal Obser- 
vatory, Greenwich, in the years 1832 and 1833, under 
the direction of the Astronomer Royal, and certified by 
him, during a thirteen months' trial, of a clock con- 
structed by Messrs. Amold and Dent, of London, (Gravity- 
. escapement.) 

ETplanation of the Arrangement. 
Cot. 1, The Day ot the Month. 

S. The Dajly rate of the Clock (^dereal Time), as faund hy comparison with 
the Observatory Clock. 

3. The Daily rate of tlic Clock (sidereal Time) as fennd by Obaerviitioa of the 

Son's tmnUt. 

4. Height of the Barometer at Noon, 
h. Height of the Standard m-door Thermometer, kept in (I 

-ho Clock, at Noon. 
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(Signed) J. POND, lath Dec., ISS3. 

Dr. Robinson, of Armagh, and some other astronomers, have thought 
that the temperature and pressure of the atmosphere interfere with the 
accurate going of a clock, in spite of all the skill and precautions of the 
mechanician, Tliere are others who maintain an opposite opinion. Both 
parties have, in the register annexed, some data for investigating the 
■ J subject, upon which they may depend. 
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Tlie deposit of a clock of Buch high rcputntion in tlic g-^llcrj muNt. be 
neculiarlj acceptable to yisiters, who, from a love of accuraiy, or for I 
■raentific purposes, may wish to obtain the true time, or to compare their 
iratches or chronometers with a correct standarJ. That no doubt may ever ' 
arise to disturb the confidence which is invited to be placed in this clock, 
the council have arranged with the makers, tbat it shall nlwnys 
under the superintendence of the latter entirely. No jwrson unauthorized 
by them mu tvind it up, nor set it, nor, indeed, get ut any part of the 
interior. It may, therefore, be depended upon as a standard measurer oE 

Aa this clock was originally intended to he used for astronomic^ i 
purposes, i.e., to indicate the peculiar time and notation of the houiB I 
which are used in observatories, the circles upon the dial were arranged 
£fferently from those of ordinary clocks, principally in order that eack 
hand may Iiare its own centre of motion, and the hour-circle was nu 
bered. from 1 to 24, so that the hour-hand made but one revolution i: 
day of twenty-four hours. This continuation- of the hours in one scries, 
is far more rational than the one in ordinary use, which, by dividing it 
into two aeries, gives two XIIs, two la, &c., in every daily period ; 
producing ambiguity and doubt, counterbalanced by no advantages whafr- • 
ever. But still, as wc do not yet, tike the Venrtions, use the twenty^ 
four hour series, a new hour-circle has been engraven for this clock and I 
though tlie hour-hand still goes round but once, instead of twice aa I 
in the common clocks, 'm twenty-four liours, yet as the circle is divided 1 
into two series, and the words "morning — noon — evening — niout" 
are placed near the hours which occur in those portions of the day, no 
difficulty will be found in reading off the true time from this dial. 

Before we leave the dial, we wish to direct attention to the seconds- 
Land, viz., that whicb is in the uppermost of the two small circles. It ii 
very remarkable for the quietness of its beat, for its great velocity when in 
motion, and for its perfect, and comparatively long, repose when the beat 
lias been made. The beat is a fine example of a pei^ectly dead one, by 
which is meant, that when the second is struck, there is not the slightest 
recoO. of the hand, but that it becomes, and remains, entirely motionleu . 
until the time arrives for the succeeding movement. I 

Looking into the body of the clock-case, we perceive the pendulum ' 
tuid the weights. In the latter there is nothing remarkable; they are 
oound up weekly. But the immense importance in practical science of the 
pendulum has long made its laws and application subjects of the most 
intense study to the philosopher and the mechanician. Volumes of com- 
putations have been made of its motions; interminable discussions have 
taken place as to the curves it describes and ought to describe ; and ii 
Bierable designs for its construction and application, Imve been the co 

In all probability these are after all but the introduction to furtHer i 
itions, and a more refined and extensive application of this J 
de instrument. 
clock the pendulum is used as the regulating power, and ii 
dBed. The weights and train are the Tnaintainhig pan'er. Each a' 
would be useless ; combined, they produce an instrument of tte x 
aieotive utilit/. With an unconncoted [lendulum, debcaX&V^ %\)£>'^ 
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ight meaflure a Tt'iv sccomU willi tolemhle occnracy; witli the 
and. all its old regulators, little could be done, in point of accuracy, for a 
Itngth of time ; but if we combine the two, so that the loUer shall 
communicate a constantly e^ual push to the former, and the pendulum 
■hall lucccssively interpose a constant and eqnal retardation to the 
motion of the train, we sltall have the arrangement presented by a per- 
fect clock. That the weight may not descend too rapidly, or nnequ^y, 
a check ia communicated regularly through the train, by the retum-gwing 
of the pendulum. That the arc described by the pendulum may not 
diminish in its range, the train transfers periodically a pressure from the 
■weight. The production and perfect adjustment of this alternation of 
f'licck and impulse is the aim of the skilful clockmaker ; and it is in order 
lo obtain it amidst the difficulties arising from the imperfection of mate- 
rials, and the incessant changes produced in them by such subtle agenda 
as heat, magnetism, and electricity, that coutrirances are in the course of 
almost daily invention. But so numerous, and so invincible are some of 
the difficulties, that among hundreds of schemes for connecting the vibra- 
tory motion of the pendulum with the rotary motion of the train, (an 
nrrangement technically called Ike escapemetil^) there is scarcely any 
oue in use in England, hut that invented many years ago by the justly 
celebrated Graham ; and of the many means wliich have been suggested 
to counteract the effects of temperature upon the pendulum, the compen- 
sation-pendulum invented by the same artist, has still the preference 
in all good clocks. 

The escaiiement, however, in this clock, is different from Graham's, 
and from that and its peculiar ingenuity, is remarkable. 

In all the best clock-esuapemcnts hitherto made, including those 
hv Oniliam, the action of the train upon the pendulum is that of pressure, 
which conrinutis during a certain time, and as the train and pendulum 
are in connection for the whole of this time, the latter is exposed for JDst 
BO long to any irregularity that may occur in the going of the train. In 
this clock there w neuer any contact or connexion between the train 
and ike peHdiiliim, the escapement-wheel of the former lifting up an 
intermediate [^ent, viz., a metallic sphere, whicli, when let iall, presses 
with its own weight only upon the pendulum in its descent, and gives it 
the proper impulse. It is from this mode of action that it has been called 
the gravity-escapement. It is scarcely possible to inu^ne a more elegant 
and perfect mode of administering a precise dose of effect. For its eminent 
success in practice, which is the great test of excellence in works of this 
nature, we again refer to the observatory-register of its performance. 

The great object of the compensating- apparatus, which is seen 
appended to the lower end of the pendulum, is to counteract the effects 
of temperature upon the rod of the pendulum. If this rod remained 
always of an invariable length, there would be no necessity for compen- 
sation ; but, let it be made of whatever material it may, it cannot escape the 
usual effects of heat and cold, and as it is surrounded by the atmosphere, 
it sympathizes with all its vicissitudes of temperature. These are so 
influential, that a difference of 15° Fahr. will produce a variation in a 
well-made pendulum-clock, not compensated, of 4 sec. per day. The 
impossibility of correcting this by observation as it occurs, ia obi ' 
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compenBation tvliich should sinmltancously set with, and 
correct the effect of, the disturbing cause, hccanM! a necessarj addition to 
every good clock. Happily this has been obtained, by taking adrnntage 
of aa etfcct produced by heat upon different metals, riz. that of expanding 
«ach metal in a diiFerent degree. 

If, therefore, bars of dlfFoient metals arc attached to each other, so 
that they expand in opposite directions, it is not difficult to imagine that 
their lengths may be x.o adjusted, that a point, at a certain distance from 
the emd of one of thein, may, by their opposite and Hn<^<]utd dilatation, be 
constantly preserved at the same distance. Upon this principle are 
compensation-pendulums constructed ; they always preserve a certain 
length (or more correctly, a certain distance between the point of suspen- 
sion and the centre of oscillation) *. In such pendulums, any injurious 
elongation downwards, is neutnlliied by a proportionale elongation up- 
wards of the compensating part, so preserving the centre of oscillation 
always at the same level. In the peniluKim of the clock under considera- 
tion, the metals employed are steel and luuicury. 

Now, as this pendulum is designed to beat seconds at London, it 
haa a length of 39'2 inches. The height of the compensnting column 
of mercury is 6'6a inches. If tlie temperature were suddenly elevated 
in the clock-case, and we suppose it to affect the steel rod only, that 
rod only would elongate, the centre of oscillation would descend, and 
the clock would, if the elevation were continued, go slower; if it 
affected the mercurial column only, it would elongate, and the centre of 
oscillation rise, the clock's rate, therefore, would, upon the centre of 
oscillation, be accelerated; but as this effect of temperature is expe- 
rienced by both, and the effect of the descent of one of them is just lialanced 
by the effect of the rise of the other, the centre remains, during these 
changes, steady at the same level; and the going of the clock remaim 
unaffected. This kind of compensation-pendulum is the one invented 
by Grahan^, and is called themercurial one: one of its peculiarities is the 
iacility with which it may be accurately adju;ited. 

The whole is a beautiful instance of the advant^es which varied 
knowledge may confer on its possessors. A clockmaker coidd hardly 
long be ignorant that metals may he expanded by heat ; but, unless he was 
an accurate observer, he might have passed a life without being aware 
of their unequal expansion. With such a man, the idea of a compensation- 
peoduhim of this nature could never have originated. 

By the index on the lower end of the pendulum, and the graduated 
arc over which it plays, the range of the swing may be observed. This 
is useful to indicate any variation which may take place in the strength 
of the maintaining power. TVTien the clock has been recently oiled, and 
is in high condition, the index generally travels over two of the larger 
divisions; these are degrees. 

The graduated cone and index, at the bottom of the rod-part of the 
pendulum, is for adjusting it, so that it may beat the time required. 

" The centre of oscillation, IB "that point In a vibcating body Into wLioli, 
vfanle vmre aonceiitnLted and nttoelied to the aaau axis of the sun, U lioul 
[y daea in its natutal atste ."— Q»aiaoB.t> 
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iiSO THE GALLERY OP PHACTJCAL SCIENCE. 

Ab on < f the objects of the proprietors and of the umkers, in 
ft clock in the Gallery, has heen to furnish a cornet standard of timf, 
free from nearly all the sources of error to which public clocks arc 
liable, it will be necessary to say a few words as to its use. The time 
it indicates is mean solar lime, or that which all good clocks (not astro- 
nomical ones) should show. No allowance for equation, or anything else, 
is necesaary. It gives the precise time at the Gallery, and for all places 
under the same meridian, but for no other. This must be kept in mind 
by oil those who, not having acquired much astronomical knowledge, and 
perhaps possessing a good watch, may become hypercritical observeis of 
time by the facility with which they now may adjust their own chtono- 
meters. Travelling due north and south, with their time-keepers set bj 
this clock, they may, if they have good ones, set up for oracles on the 
Bubject, by merely comparing others with their own; travelling east and 
west, they must, however, make an allowance, which becomes appredahle 
in a very short distance. Setting their time-piece at this clock, and 
going to its makers, at 84, Strand, they will find, on comparing it with 
the regulator there, that it is nearly 1 sec. too slow ; if they proceed east ^d 
compare it with the clock in the ante-room of the Royal Society, at 
Somerset House, it will be nearly 2 sec. slow; going on to the Royal 
Exchange, it will be still more bo, about lOscc; and if they reodi the 
Boyal Observatory, it will diifer about 30 sec., or half a minute, from the 
mean time there. 

This variatioa might annoy an inexperienced observer, and his 
chronometer might suffer in his opinion ; he would he wrong if it did, 
for such an exact variation would be a proof of very rare excellence : 
the reason will be evident if such a person will reflect that as the nocu 
twelve o'clock of each place, is the moment when the sun is on the 
meridian of that place, no two places lying east and west of each other 
€inn have the same time, and the difference will be the time that the sun 
is apparently travelling from the meridian of the eastern place to that of 
the western one. This, supposing the Royal Observatory and the Adel^de 
Street Gallery to be the two points in question, is, as has been said, about 
thirty seconds, and so long is the sun apparently travelling from one place 
to the other. If the observer, after the comparison at the Royal Obser- 
TBtory, should return to the Gallery without altering his watch, he will 
find it again exactly correct. Let him proceed west, he will now no 
longer be surprised that he is about 2 sec. faster than St. James's 
Church clock if it be right ; or that he will be as much as nearly 17sec. 
&Bt, if he visit the Observatory of Sir James South, at Kensington. If 
then he add this new difference to that he found between the Adelaide 
Street Gallery and the Observatory in Greenwich Park, he will find 
that there ought to be, and no doubt actually is, a difference of nearly 
47 sec. between the two Observatories, the clock of Greenwich being, o( 
course, so much faster than that of Kensington. One reflection sug- 
gests itself from this subject. Supposing all the church clocks, nearly 
in a line due east and west of St. Paul's, kept exact time, and were 
accurately adjusted, an observer on the gallery which crowns the 
dome of that edifice, might, in a still night, hear the stroke of Lime- 
hoase obmvh dock, and as all the intecmedktc towers between i 
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__ logton struck out in succession, lie would witness a most impressiT* 

tuotle of marking the rate at which London and its slumbering milliona 
were silently and continually whirled round the axis of the globe. 

Near the ulock is suspended a table containing a few jilaces east 
and west of the Gallery, with the difference in time which a good 
watch should show at each, if set by the standard clock in the Gallery. 
It is the intention of Mr. Dent to extend this list, by collecting all such 
points in London and the neighbourhood, whose lon^tude and latitude 
have heen ascertained correctly ; and to lay them down, and present 
them in a chart with the mean solar time due to each *. A chart of 
this nature, containing a large number of correct points well sprinkled 
over the metropolis and its environs, attached to an accurate tinic- 
measurer, of easy access, like the clock in question, will furnish a 
means of deciding in the most satisfactory manner, upon the several 
pretensions to superiority which are now made by the watchmakers of 
LoBdon. It will have a silent, hut a most powerful effect, in producing 
exocllence in time-keepers. 
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Circular g/" ike Societtf for the Illaslralion and Encouragement gjf 
Pracfical Science to (he Provincial Scientific Socieliet of Great ' 
Britain. 

Extract from the Minutes of a recent Meeting of the Council. — 



" That it is consonant with, and nill prumute the accomplishment of, th« 
objects of this Institution, to establish a communication with the i 
scientific Societies of the principal Towns at the Empire. 

" That, for this purpose, such Societies be invited to make known to the 
Secretary at' this Institution the name of the respective persons in London i 
who supply such Societies with Books, that this Institution may l>e enabled to 
Bond their Catalogues, free of expense, to such Societies, which can h» 
accomplished by enclosing them in tbe Booksellers* parcels. 

" That such Societies, when they shall be fully informed of the objects 
of this Institution, the consequence into which it has grown, and its public 
importance, be invited to contribute, through their Members ami fHends, to 
its yet further advancement, by forwarding such works of practical science, 
art or virtit, as may be deemed worthy of public exhibition in the Metropolis. 

"That the Presidents and Secretaries of all such Societies, shall, upon 
application to the Secretary of the Society, receive a free ticket of admission 
to the Gallery, during Iheir occasional visits to London. 

" That such Societies be further invited to offer any suggestions which 
the local knowledge of their Members may enable thera to do with advantags 
to the general objects of this Institution." 

Adelaide Street Gallery, Feb., 1 

IB of Huy ploci 





' I. The Doctrine of Proportion, or Geometrical Admeaturemenf'bif SmUai 
Triangles, practicallif applied to Expanding or Diminishing Draw- 
ings. London, Ackcrmaim, 18.^6. 
We are aorry we cannot say anything in commendatioD of this woA, 
ivithstiLnding ita gny "oaA prepaastssiiig exterior; but the author is 
obviously little conversant with geometrical, or indeed witlk drawing of 
any kind. 

Most of our readers are aware that artists and draughtsmen employ 
a luethod for copying drawings, tecLnicolly termed squaring ; that is, they 
rer the surface of the original with a net-work of rectangles, and, having 
Dstrocted another Bet of similar figures in the requisite propOTtion, 
3ording as the outline is to be reduced or enlarged, they trace iu the 
I corresponding spaces, the portion of the contour of the original design 
[ that falls within each rectangle. The advantages of this mode of pro- 
ceeding are, that from the simplicity of the geometrical elements employed, 
I the right angle and parallel right linei, the construction ja easy, and 
I ftdmits of the utmost, attainable, practical accuracy. 

The object of the work before us, is to recomiaend the substitution 

I for this, of another equally weil-known geometrical principle, namely, 

'that of drawing right lines from any assumed point, through alt the 

I principal ones of the original outline, and then making the corresponding 

I segments of the legs of on equal series of the angles thus formed, con- 

I itructed on the copy, in the requisite proportion to those, intercepted 

^ "between each point of the original and the assumed vertex. Now every 

practical geometrician is aware that, to construct a series of angles at a 

point equal to another set, is an extremely nice operation; and that unless 

it he done with great exactness, the copy obtained by means of them 

would be very inaccurate, more especially if the original drawing were fo 

\ he enlarged. In addition to this fatal defect in principle, the proposed 

I plan of proceeding is excessively complicated, and requires a great number 

^ of lines to be drawn, to the obvious injury of both copy and original ; and 

' fiirther, the method is totally inapplieahle to the copying of paintings or 

drawings, on the suriaces of which no sueh operations of any kind can he 

allowed. In these cases the artist either divides the edge of the frame 

into equal parts, and placing pins in the points of division, stretches 

threads across the face of the picture, to form the rectangles or squares; 

M he uses a light frame, which admits of this proceeding, and is then 

applied to the original picture. 

The eighth plate in the work under notice is intended to illustrate 
what the author terms "a new rule in perspective;" to the discovery of 
which he, rather unluckily, urges his claim, We venture to assure him 
that it will never be disputed by any one conversant with the simplest 
I elements of that branch of practical geometry; this rule being, in fact, 
g^se in principle, and worse tlian useless in practice. The author imagines 
that equal, equidistant, rectilinear figures, the planes of which are not 
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pamlli'l to Ihiit of the picture, are pprspectivcly projected into similar* 
figures, decrcaamg in size in a simple geometrical r.ktio, as the originaJe 
recede from the point of sight. Now, as every one knows, this is not the 
^t; such projectionB being similar only in the case of the phmes of the 
original, and that of projection being parallel. To expose the second arid 
more general part of the error, let the reader take a b to bo an original 
line, divided eguo//^ by the points CD e, &c.; let aAcf/c, t^r., be the cor- 
responding projections of the original points, and let v be the vanishing 

point. Then av, cY, dv, ft V will form an harmonical progression, 

and not a simple geometrical one, as the author's construction would 
m^e them ; or av : ac :•- bv : be, and not nv:cv;:cv:4v, as ho 

But in short, any artist, who is a geometrician, has only to look at 
the plate in question, to see such an unfortunate complication of error, as 
will folly establish the truth of our first assertion. The examples given 
throughout the work, both aa regards the taste of their selection and their 
execution, cannot &il to excite a. smile. 

Where did the autlior acquire such phraseology as " demonstrating" 
for determining ; "point of occurse;" "proportionality," cttmnullit altiff 
The langaage throughout is singularly incorrect. 



IL Artitans and Machinery: the moral and p/ij/sical Condilton of I he 
Manufacturing Population cumidcred with reference la Mechanical 
Sttbstilutes for Human Labour. By P. Gaski:ll, Esq., Surgeon. 
London, Parker. 1836. 

Artisans and Machinery! the title is too mitigated. Had it been called, 
" JlAcniNERV AJTD ITS VicxrMS," it had been nearer the truth. 

This is, indeed, a hold and original work. Its author has had the 
courage to oppose him&elf to prejudice and sophistry; to search for truth 
without reg^il to the claims or assumptions of national vanity. Readers 
and writers on the state of Great Britain, in reference to her com- 
merce and manufactures, have been deluded and misled by the splendour 
of the mechanical and other scientific operations which distinguish the 
I pteeent day. 
HH^&B **RetttUt of Machinery" hare been paraded through two hundred 
^^^^H(d pages, amaH, but closely packed, — of a work which assumes the 
^^^^^^ and friendly title of the " Working-man's Companion." Its 
^^^BoMny" has been displayed by Mr. Bahbage, in a &irly sized duo- 
Itdmo, consisting of a perfect galaxy of wonders. The power of seience 
to supersede the human labourer is proudly emiilazoned; and the useless 
operatives are bidden, to " become capitalists, and go out of the raar- 
lt«i' and after all, only one side of the picture is properly displayed. 
"Cheap! Cheap!" is the cry; but there may come a time, when the 
Inibble may be Mown too tight. The Minerva of manufactures and com- 
merce rejoices in the success of hi'r system, and dazzles our eyes by 
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Ihe eSiilgence of her goldon stiield. This will one day, perh^w, be ft 
imd tlie reverse may then lie discoTcred to he of haser metal. 
" It 18 a new era," says Mr. Gaskall, " in the history of c 
an BOtive and increiuiing trade should be the iudex, nut to the improveroentur 
the condition of the working classes, hut to their poverty and degradation : 11 
is an era at which Great Britain has arrived; and it behoves every man, 
anxious for the well'being of hU country, to turn his attention to this extra- 
ordinary fact." — (p. xi.) 
" The enormous export trade which has grown up, has filled the minds 
of many people with the most eKtraordinary delusions. Let us, however, lee 
how and upon what terras it has grown to its present magnitude. 
" The terras official and declared value must he explained before we can 
mate ourselve* understood. Official value indicates (uunftfy only : it is the 
quantity of any given export, reduced to money hy a fixed and unvarying 
seale, adopted by the Custom House many years ago. Thus, in speaking of 
the o^ciW value of an exported article, we say, in IBOO it was 1,000,000/.; in 
1835, 10,000,000/. ; that is, a certain number of yards were valued in 1800 at 
one million, and another certain number of yards at ten miilioDa in ^35, 

n both upon the same scale; and this advance points out at once that ten times 

^^^H more yards were exported at the last period than the first. 

^^^fe " Declared value, on the contrary, is tlier^pn'ivof the exported article, 

^^^H according to the declaration of the exporter. This »gnifles, therefore, the 

^^^H absolute worth of the article ; and hence, the official value and the declared 

^^^H value, when compared, show at a glance the increase or decrease in the worth 

^^^H of the article. It the official valiie rises, whilst the ifec/arei/ remains stationary 

^^^^B or deulines, it is obvious that a greater quantity of goods are disposed of, 

^^^V without any correspondent return in money. 

^^^H "The condition of the export trade, connected with our cotton manufoc- 

^^^^1 tures, is singularly instructive as to the effects of machinery upon production 

^^^H and value. In 1814, the ri^oo^MT/ue of the cotton exports was 17,635,378/.; 

^^^H the declared value, 20,033,132/. In 1833, the official value of cotton exports 

^^H was 46,337,210/.; the declared Value, 18,459,000/. 

^^^^1 "It is worth while to pause a moment, and reflect en this extraordinary 

^^^H Rtatement, founded as it is on Parliamentary Papers and Finance Accounts. 

^^^H The clearest way of showing the depreciation in value to the non-com mercial 

^^^H reader, is to call the pound, (money,) in official value, yards, when it will 

^^^B stand thus — 

^^H 1014, sold 17,655,378 yards far £20,033,132. 

^^H 1833, sold 46,337,210 yards for £18,459,000. 

^^^^1 BO that, notwithstanding we have almost trebled our export trade since 1814, 
^^^1 its absolute return is nearly 2;0U0,00D/. less in 1633 than 1814. 

^^^H Who does not glory in the progress of science? Who would stint 

^^^H orstay the itdvancc of human intellect? Would say to invention, " thus 

^^^H &r, and no farther, shalt thou go." Viewing the action of " the Iron 

^^^H Man," as the self-acting mule is fitly called in Manchester hy the operatives, 

^^^H ' — the wondrous invention of Roberts, " a mochin.e apparently instinct 

^^^H with the thought, feeling, and tact, of the experienced workman ; calculated 

^^^H to perfect the function of a finished and adult spinner; and to restore 

^^^H order among the industrious elasses." WIio does not feel a throb and 

^^^H glow of proud satisiaction at the victory obtained by thought and inren- 

^^^H live skill? Seeing a single workman — attached to the gentle giant of 
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could effect with the more ancient assiatanta of Inbour.— 150,000 work- ^^| 


men wicUing the force of 40,000,000*. Who would not n>j<,lcp at the ^H 




nhcrc such powers prevail? But ia it so? The true answer, we fear, ^H 


is given in the following table, inserted by Mr. Gaskell, p. S^Ct. ^H 


" Thifl table shows tbe BveraKe wages paid for weavinn; a six quarter sixty ^H 


reed cambric, 120 picks in one inch, the average price of flour, meal, potatoes ^^M 


per load (240 lb. to the load), butcher's meat per lb., together with the average ^H 




Ihirtf-eight years, in tbe borough of Bolton. This table is well deservLDg a. ^^H 


nry carefUl examination, as it shows at one view the elements of the domestio ^^| 


^gndition of tbe hand-loom weaver : — 
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•'taa REVIEW. 

questions which are not usuully agitated when artisans t 
are the subject of discussion; and yet it is these points which ought to 
eng^e the attention, if the condition and prospects of the great majority 
of mankind he considered. These accordiugly are the topics which form 
the staple of Mr. OaskeU's rolume. Fully appreciating ournational aldil, 
and our national enterprise, he yet, with unsparing and unflinching Land, 
tears off the rejl that covers the defects of our national system. Hejoicing 
in OUT means of producing universal, diffusire happiness, he essays to 
disahuse us of the fallacious conclufiion that such happiness is produced. 
Not cheated hy the beauty of the rase, he has carefully analyzed its ram- 
tents. He has examined the sparkling draught, and having, as Shak- 
■peare says, " seen the spider there," proclauns, in tones not loud and 
petulant, hut deep, decided, and impressive, — the poison he has discovered. 
It is in this manner that Mr. Gaskell intrepidly proceeds, dividing 
his work into a number of chaptersr on Domestic Manufacture; the 
Factory System; Social Condition and Morals; Infant Labour; Female 
Labour; Physical Condition; Health; Education, Rehgion, Crime, Oom- 
" ibjugation of Labourers, Influence of Machinery, Its Extent 
and ultimate Consequences. We cannot trace his course, but the details 
'he presents are appalling yet incontrovertible, and may suffice to make 
■flie most rigid economist pause, before lie proceeds fiirther to urge forward 
system. "Will he, if he cannot deny the following terrific sum- 
mary, have the nerve "to shut the galea of mercy on mankind?" 

The first fact which meets us is — that the poor rales of the kingdom 
have risen, during the pn^ess of mechanical adaptation to processes hitherto 
demanding human labour, to the enormous sum of nearly 8,000,0002. sterling 
per annum. The second fact is — that a tide of demorBlizaiion has swept over 
the land, displaying itself in the agricultural districts by incendiarism and 
other forma, the details of which have been rendered familiar to the public 
by the Report of the Poor Law Commission *, and in the naanufacturing dis- 
tricts, in the shapes we have already spoken of. The third fact is— that from 
the impossibility of finding adequate remuneration for labour, no less than 
3S1,056 persons have left our shores for Canada between 1812 and 1832; and 
that iVom the 7tU of May, 1833, to the 24th of September, 1834, upwards of 
30,000 emigrants departed from the port of Liverpool alone. The fourth fact 
is — that there are <me million of human beings dependent on bond-manu- 
facture, who are hterally starving in the midst of the magnificent edifices 
bousing the steam-engine and its workers, without the slightest hope or 
•hanca of improving their industrial condition t. The fifth fact is — that two 
millions of hond-loom weavers in Hindostan have baen driven ftom their 
labour by machinery here, multitudes of whom have perished by faminef. 
The sixth fact is — that there are hundreds of thousands of domestic manuiac- 
torers connected with the bobbin-net, woollen, silk, (lax, linen, and iron trades, 
now suffering extreme privations, and who will shortly be driven from their 
peculiar province of industry by competition with steam-production. The 
seventh fcot is — that the absorption of the household manufacture of the 
kingdom into factories, has completely deranged the social system of our 
fcbouring community. The eighth fiict is— that the breaking up of the indua- 
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tiial oenupatioDH of the )>eople baa led to so mucb idlenees and duMlulmt 
that the legislatura (overluokiii^ the cause) has determined to cover thi" 
cotintiy with workhouses, a measure which takes us back two ueatunes in tht' 
rwreer of civilization*. The ninth fad is — that crime has prcceeded 
fearful pace; the commitmenta in ISII, (ae early as data are in exiatertca)t 
being S^37, and in 1S3S, 20,829. The tenth fact is — that duiu>ulvnt,Tiuleniw,i 
and organized unions, threatening ibe very safuty of manufactures, universally 
cbaracteme the artisans of the present day. The eleventh fact is — that 
drunkennessS and irreligiun have made fearful advances amongiit the depressed 
uperatiTeBf."— (p. 323-24.) 

For all these iacts and asscrlions various nuthoritiea itrc quotett, and 
we cannot here help wishing tliat the author bad in addition made use of 
Mr. Miursliall'a SlalUlicat Tablet, published about 11134, by order of tUa 
Souse of Commons. In that elabortttc work, the pith and marrow of aix- 

Bredrolumes of Porliamentarj lieportK, digested wit]i immense industry 
HUDmraate skill, into the form of tables, full conGrmatioQ of all these 
ions is to be found ; and the truth of our author's elatements ore 
decinrelj and impregnably supported. 

What then is our condition ? We double, triple, increase tenfold, a 
hundredfold, our wealth, because we increase to such extent our productive 
powers; and yet we fling away the advantages vfhich might be realized hj 
running, madly, the heedless race of competition. We vaunt ourselvcB 
on our increased population, while their numbers, rendered superfluous 
by our false and alisurd social arrangements, are driven with contumely 
to distant shores, in order to find the means of support; and yet we have, 
at home, a plethora of wealth, and space for double our present amount. 
We affect to wish for the improved condition of our operatives; and yet 
we strenuously urge forward the incrciise of foreign commerce, which can 
only he maintained aguinat our competitors, by keeping down the rate of 
wages. We invent miichinee, who^ beneficial action might confer on tlie 
lug^est conceivable numbers that could inhabit our island, the blessings of 
leisure, education, aad physical comfort; and having thus exerted our 
creative powers, we- start in horror, like Frankenstein, from the contem- 
plation of the power to which we have given life and motion, and strive 



to render nugatory its benefits. 

These stujicndous errors, it b 
tnitted ; they have gradually a 



s true, have not been deliljeralely com- 
t of circumstances that, apparently, 
GOnld not be controlled; but the time is fust approaching, when the fur- 
ther endurance of their efl^cts will be impossible. Individuals, Hjjsociations, 
and governments, have sedulously inquired the causes that could have 
Originated such tremendous evils out of what ought to have produced 
utunixed good, and they have essayed to remedy the acknowledged evils, 
but in vain. Emigration societies, truck bills, factory bills, poor Iniva' 
nmendment bills, are monuments at once of their good intentions, and of 
their feeble comprehension. All are slaves to the enormous fallacy, that, 
to whatever extent human labour be superseded, it must still be necessary 
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to find emplDyment, — work, — hired action, — for tlini 
class or caste of workers. 

An impression, among those who, in their speculations, are without 
the pale of stem political economy, is however giaduallj arising, that otl 
is not right. Thus Mr. Babbage, who originally wrote his Eaintany of 
Machinery, apparently, to show the human labourer of how little valae he 
was becoming, seems latterly to have discovered that something more was 
due to the millions, than to exhibit them as slaves to the units. Mr. 
Babbage, in his late edition, regrets that the working classes do nal reap, 
from advancing science, the share of advantage that they might espeet. 

IHia quick perception immediately detects the fact, that the capitalists, the 
masters, would not willingly lend a hand to the work of regeneration; 
lut fearless of the sneer or the anger of an unreflecting world, he recom- 
mends that l>ands of working men, rmsing, by the exertion of prudence 
and economy, small capitals of twenty te forty pounds each, should club 
'Iheir total amount, and establish independent yotnf-j/ocA labour companies, 
and thus realize to themselves not only rvages but also prt^ls*. 
There is, in all this, something bold and cliaracteristic. It will 
'Ibe at once perceived, that it involves a complete change in our social 
Iftirangements ; that it is, in fact, a direct and open attack on the suprc- 
^macy of capital. And so, in the Results of Mackinert/, "Become 
capitalists, go out of the pabour] market." What do these Delphic hints, 
these oracular exhortations, mean, unless they declare a perception of the 
present unequal, imperfect, and prej udicial actim of our immense scientific 
resources ; and point to a great and powerful exhibition of the combinative 
principle, as the only means of giving to the labourer his fcir proportion 
of atlrantage derivable from these resources. These two, the most lauded 
books on the subject of machinery, thus tacitly or openly presume or 
^^^ admit that, to the labourer, the powers of science, while held hy individual 
^^^Lfapitaliats, is erroneous and defective, in spite of the interest, the triumph, 
^^^Hand the feverish excitement of competitive prosperity. Is another autho- 
^^^rrity worth calling for^ Take the Edinburgh Reviete^. 
I "Lohout's thousand arms of sinew and of metal, all-conquering every- 

where, tram the tops of the mountains to the depths of the mine, and the 
caverns of the ocean, ply unceasingly for the service of man, — ykt man bb- 

» MAINS UNSERVED. He has subdued this planet, his habitation and residence, 
yet reaps no profit from the victory. Thus change, or the tTresittiblt 
ii^proach of change, is manifest everywhere." 
Mr, Oaskell, then, does hut comment iidly and openly on the texts 
Kfibrded by the writers we have quoted ; but this commentary is not, with 
him, to be given by side-vrind and implication. If the evil exist, it must 
be probed to the bottom, and to do this is the task the author places 
before himself. He examines his all-important subject, the anomalous 
and disastrous condition of the people, in every point of view. He 
gleries in the perfection of science, bnt with unsparing hand exhibits its 
appalling affects upon the mass of mankind, in this highly civilized 
. country. He has produced, say the quietistic economists, the utilitarians 
t<^ class and caste, "a very clever bad book." — He needs no higher 



RETSiW. ISj 

The man who endeavours to " see the end, from the begin- 
mng;'* who will not join in the hush-cry of "pence and safety," when 
there is no peace i who disdains to minister to the vitiated ciaringi 
of KTarice, vani^ and selfishness, by striving to 



is ever considered troublesome and impertinent. This nile has been mad^ 
ibsolute, in all cases, from Noah downwards. But the (question is not 
whether his statements lie pleasant and agreeable to the preconceived 
BolioDS of fashion and theory, bat whether they be true. To us it appears 
ikt they cannot he Impeached. His references for verification are per- 
petually made, and to the best possible authorities; made to the Reports 
flf the Poor Law Commissioners ; to the works of Dr. M'Culloch and 
Mr. Babbiige; to Baines'a Hutortf of the Cotton Trade; to Dr. tire's 
fiiipJOpAy of Manufactures, &c., so that he leaves scarcely any point 
leEting on his own unassisted dictum. 

The old proverb Bays " one mend-fault is worth two find-faults." 
This is only half true. The fault must be discovered before it can be 
mended. The vices of our present system afford ample materials for the 
Tolame before us. It is too late to close our eyes to facta which such 
coacurrent testimonies combine to establish. Let those, then, who 
disiiem the remedy, present it clearly, explicitly, and perspicuously, to 
Ihe public eye. The door of inquiry is fiung open; it must not be shut 



IIL Three Addresses delivered before the Society for Ihe Promotion of 

Science and Literature of Staines and its Ficiniiy, by the Rev. 

BiiBERT Jones, D.D., M.R.S.L., Vicar of Bedfont, Staines: Smith. 
TaiB little series may be considered a manual to be used on all future 
occasions when similar Societies may be suggested, formed, and launched 
into their useful courses. We wish it may be at least weekly used &tr 
wme years to come. The addresses were adapted to three epochs in the 
bfant lite of the Staines Society, which owes much of its rapid growth 
and Hourishing state to this intelligent guide and eloquent advocate. 

We repret that we have not room for large quotations, by which 
some of the Uberal sentiments and powertul arguments in favour of an 
iinsparing distribution of knowledge, might have all the circulation 
which may be in our power to give. We are compelled to confine our- 
Klrea to an earnest recommendation of the perusal and dissemination of 
all the three discourses ; and the selection of the following passage: — 

" Terms of art have now become ' household words ;' and the very pas- 
limeB of youth have changed. I jsee no reason why science and amusement 
!h«uld nut he blended; — or why the boy should not be classing and labelling 
itones and fossils, employed by his father at his age as mere mtiuiles of 
mitchief. Whether this general instruction will ultimately make wiser and 
more useful men, remains to be seen. I think it will. I have ever lamented, 
lluit (0 many of the invaluable 'irrevocable years uE <faut.\i a,TQ,tavk!X\%a^i 
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130 KEviii:^. 

Bacrifl<»<d to Graek and Latin, to the neglect, — often in ountMi^ — (tf bcusm II 
modern languages, and even of English literature. That somu of the Gueil i 
gpeciraens of human genius are lo be found in the authors uf Greece and 
Rome, it would bo absurd and plelieian to deny ; and, perhaps, no liberal 
education could be complele, were the dosaics wholly omitted; but evei7 
mental attainment has its vulue and its use ; let each have its merited tank 
and praise. Be the objei^t of intellectual ambition what it ma;, there is 
liying Unk between all cultivated minds ; — there is a golden hand which lii 
together the sheaf of knowledge. 1 would not teach to the future trades' 
man the tragedies of jfisehylus, or the dialt^es of Plato ; — nor would I 
mislead the future scholar into the b;-goae fallacy, that there is neither 
merit nor fame but in schalaslic prosody and syntax. Let us nevsr DrBmp 
the ardent mind of youth by fetters, however venerable from custom tli^ 
have become. Let us cherish talent, and prize knowledge, wherever we nuef 
find them. And this is applicable to all classes. If there be a general and 
a generous elfort (and uertaiiily there is) to instruct the children of the puw, 
why should we hesitate in carrying out such noble views — in perfecting what 
all allow to he a good beginning ? If, by infant — Sunday — national — or otJlei 
schools, we all agree — and all contribute — to prepare the mind of the rising 
generation for knowledge, surely we leave our task most imperfectly aeeom- 
plithed, if we do not supply the mental appetite, thus created, with safe and 
nourishing ahmeiit. Am we to give tl^ie power to read, and then abandon 
the youthful craving mind lo all the profane and ribald trash, that will he 
offered to its hunger? Inquisitive the popular mind will be — enlightened 
and moral it should be. Think for a moment of what you are doing — think 
of the CD-existence of a reading populace, and a licentious unbridled press. 
Is it not religious — is it not wise — is it not mere common discretion — lo 
provide, that the goodly seed, sown under your care, ia duly tended in its 
after-growth, cleared ftom weeds, and fenced ugainst dangers ? Can there he 
ft more ruinous error, than to confound the art of reading with education— 
the one a mere mechanical vehicle of knowledge — the other the business and 
the duty of our whole life? 

" Our Institution is intended to meet and satisfy these very mental 
ch instruction will engender. Hither, for the trifling sum of 
shilling, the humblest amongst us may repair, and slake his thirst for 
knowledge'. Mere solitary unassisted study, is often mure a task than ■ 
pleasure, and many are content tu he ignorant, from the mere want of sym- 
pathy and encouragement. At a public lecture it is otherwise; — the very 
locality aeema sacred to the cause of science and of letters, the companionship 
of the pursuit, the mere meeting together of those we love and value, cheers 
and prepares the mind for instruction. Many subjects are ex]ilained which 
books are unable sutBciently to illustrate ; — access is afforded to the lecturer to 
remove difficulties, perpetually occurring in scientific tTeatises; — nay, the 
ftfler conversation, which often ensues among the hearers of a lecture, cleais 
away many a doubt, and leaves i)ehind it many a kind sentiment, many a 
wise and gentle lesson. Nune but llrst-rate minds can hope to master the 
higher branches of science, unaided by espcriraontal illustrations. 
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STATUTE-LAW OF 1333. 

Measurhh. Letters Patent. 



which were enacted by the Imperial Parliament, in 
scope to report : one on Weighti and 



In tnumiiiing the 

5. we find but two which 
Heasurea and one on Letters Patent. The rerorms produced b; either appear 
ntremel; meagre, when a noraprehensive view i» taken of what m desirable, 
and B»en of what is easily attainable, on these two impwtant objects of Is^- 
Utire interference ; but still the aUerations are improve mania, and though tba 
nutvea are little ones, they are in advance. We propose never to lose sight of 

Poly inHuentiat queationa, particularly that of impravementa in the 
!, convinced, from an inquiry into tho effects of the Patent Regulations 
ountriea, that the inventors of our own are cruflhed by the weight of 
cessary, and expensive law. 
le act relating to Weights and Measures we present a copious and 
stract The otherne give entire; it is short (unfortunately so) and 
irtion of it consists in instructions for proceeding to obtain certain 
WEIGHTS AND MEASUHEB. 



Act 6 Sc 8 Wilt IV. t 



Royal AsaoDt, !> Sept 183S. 



An AH to rtpeal an Act, 1^5 Will. IV., relaling la Weighli and Mtamrei, a 
make other proviiioni initead Ihereof. 
1. Art 4 & 5 Will. IV. repeal. 
9. Nothing herein to intirffre with anything done under tbo repealed act 

3. Proviwona of S Geo. IV. c. '74, luicl 6 Gko. IV. c. 13, reptalcJj namely, tbosa I 
■Uch require tluit Weights and Meaaurea ahould be of the aoinu fumi an the standardi. J 
uid which allow the use of weiihla and meaBures not in coiifuniiity tu thcBo ade t and I 
■hich allow the sale of goods, kc, by sucEi weigbla and moaaurua, and which allow [ 
tin use of the heaped measure. 

4. Weights and measures stamped at the Exehequer to bo legal, though of d 
dmOor form to the Htaudard. 

6. DeTeetivc nnd mended copies of the standard muat bo rf -verified, 

6. The Winchester bushel, tlic Snitch ell, and all lucnl and cuBtumary nuasui 
locefortli abolished. Penalty of u^g such, nut eKeeuding 40i. Articln nwy be 
kU in vessels not represenUiig any amount at imperial luensure, uor being of any local 
Dware hereloforo in use. 

7. Heaped measure henceforth abolistied, penalty not exceeding 4Di. 
B. ArtJcles formerly heaped to be sold by measures tilled in sJI parts as nearly to i 

& level of the brim as the siie and shape of suf'- — •'-i— ~:i' :* ti...^ ,«.„>_ I 

my b« sold by weight also. 

9. Coals, slack, culm, and csnnel of every description, to be sold by wraght after 
Innuy Ist, 1836. Penalty, not exceeding Wt. 

Ilk All articles Bold by weight shall bo aold by avoirduprns weight, except gold, 
diet, platino, diamonds, ur other precious stones, which may be sold by troy weight t . 
inS drugs, which wbea sold by retail may be sold by apothecaries' weight. 

11. Weight denominated a stone henceforth shall in all cases consist of 141bi. j 
•Tanlopois. The ewt. sliall he eight of such stones. The ton twenty such c 

12. Weif^hts of a pound upwards shall have their number of pomida expreaaed ] 
■'- — '- legible characters. Measures of capacity shall also have their content* ( 






u their 



13. Weinhts of lead and of pewter u 
rtrBi; materiiJs nmy be used to fill up a: 
When used for filling up, the weights mu 

" 15. Rents, tolls, Ac, pa/ajile 



. to be oaed after January 1st, 1836: 
adjust weights of brass, copper, and 
be stamped with the word " cisod." 

1 grain, &,p., according to tormet 
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w aBCCttaiued b; Jury, Ac, 

bIiqU bo struck by thi> iinpciml qnaxln 






¥s, to have theic value ii 
Scotland, and Ireland, 

16. The liar prictn of grain in Spottand b 
only. Penalty, not ejtceading 5(. 

17- 19- 31. Cnpies of tho imperial filandarda and Htatntia to be provided, md 
inapec!t«rH to bo appointed in every county, by sessions in Englcuid, by jUBliee-meetiaga 
I in Scotland, and by gnrnd-juries in IniUuid. 
' la Act not to operate in Orkney and Zetland until May let, 1836. 

20, Judge may order copies of atardards if Irish grand-juriis do not. 

21. Seo 17 as to the atampa. Fees for stamping to be paid aa per Bcbedok 
I •anoxed. Penalty for uung illegal wei^^ts and measureB, not uxu^eding 5J., and sO 
I sales. Set, by them noil and void. No weight above SOIba. need be inapectcd or 
1 ttiutiped; nur wooden and wicker measures used in the Bale uf lime or similar artideB; 

■•ri^lass nor earthenware caps and jugs, though repreeenled as contuning some aamuit 
if imperiaJ measure, but the person selling by auch wooden, glass, and eartbeumn 
veasela niay be required to produce a legal meaaure and compare them. Fenal^ tat 
refusing to produce such measure, and for dcGcieucy !□ tho vessels n~ ' -—-' --' 
exceeding 51. 

32. Copies of standards to 

23. Inspector must not fcx 
mof SOOi. 

24. Inspector tu attend at market-towns and examine, compare, and slamp, ill 
' weights and measures brought ; and upon all weights above a quarter of a pound duD 
I atamp his diatriet nmubcr; sliall keep a register of comparisons, and give certiflcsteof 
I inch when regiaterod ; shall pay over all fees he receives to county treasurer, && 

25. Borwick-on-Twoed, and other pUeea BUthorized.by charter, act of parliameol, 
I., may appoint inspectors, who shall have same [towers and daties as the otherK 

26. Weigh-mitstors in Ireland shall be furnished with copies of standards. 

27. Weights and measures onco stamped ne«d not be re-stamped when used in 
I ADotiier place than that nt which they were ori^nally stamped. 

~X Justices and autliorized inspectors may enter any shop, Ac, where goods an 
I kept for sale or weighed for conveyance, and examine all weights, measures, aii 
weighing machines 1 may seize the unjust ones, and fine tlie possessor. Penalty, not 

manhiniw. Penalty, same. 

20. Inspectors la be lined for neglect or miseondm 

30. CouDterfoit stamps to be aeized and broken up 
not exceeding SOi. nor less than 10(, Sellera of such 
--rleastlianB/. 

31. Clerks of m; 



produce tlieir weiglits, monsuros, and vei^nng 

Penalty, not exceeding Si 
Makers dt auch to be &ei, 
a be flnei^ not exceeding lOL 



, abalt make tbeir returns ii 
ling lOf., fur every copy of 
F Aflierwiae filled up. 

32. Appropriation of penalties. Not exceeding moiety 
to county treasurer, &e. 

33. Suing of penalties. Form of conviction. 

34. Receiving of such. 

35. Persona aggrieved may appeal to quarter-aeBSions, fi:c. 

36. Proceedings not to he quashed for wont of form. 

37. 38. Penalties, and appeal against, in Scotland. 

39. Limitation of actions. 

40. PlantiiT wrongfully proceeded against, &c., shall not 



informer : the remainder 



r aft«r tender of 



41. Act 4 Anne (I.) OJ 



6 Geo. IV. o. 110. repealed so far oa n 



42. Powers of ward inqneata of London and Southwark reserved. 

43. Same of Pounders Company of London. 

44. Saino of Universitiea of Oxford and Cambridge. 
-15. Sams of Lcet-juriea, &c. 

46 and Ust. Act may be altered or repealed in present aesaion. 
SchSdule of fosa for eT^amining, comparing, and stamping weights aj 
1^ Xole. Thifl Act was not altered or repealed during the Seaaon in whici: 



tNTBLLIOENCe. 

LETTERS PATENT. 
Act S & fi Will. IV, c. KJ. Royal AsBent, ig Sept, 1836. 
Acl la amfTtd the Ltan louehing Letter) Falent for Ineenlioi 
WuBBKAR it IB expedient lomatie ci'Tt^n ndditions lo, nnil nttontiomi in, 
■ ' w touching lettera paturit for inventiune, na well for (ha 
ittinded to be aecitred by such 
of the public from the ume: 
ajesty, hy and with the odvlee 
of the lor£ spiritual and temporal, and commana, in this 



' Bolidtor-genenil 
solicitor-genenU of Scotland in the ease of ■ Soutvh patent, or of hie 
majea^'a atlorney-general or Bolicitor-genaraJ for Irehind in the case of an "' ""Jh,"'^'™' 
Iriah Patent, ccrtii^od hy hia fiat aod Hignature, a disctaimer of any part which. Jhra 
of either the title of thcinvention or of tliG BpGcificatian,Btating the reaaoD aied. to ba 
fur sucb diiolajmer, or may, with anch leavo as aforesaid, enlt^r a memo- ''*°?"' fl}!^ "^ 
nndom of any alteration m the said title or apeoification, not being such JJ||i|' ■P™"™- 
fiKlaimer or such alteration na shall extend the eicliuuve right granted by 
Ibo laid letters patent; and anch dieclaimer or momonindum of alteration, 
betngfiled hy the said elork of the polcnls, and enrolled with the apeoifica. bo'^^ltd'"' 
tion, shall be doemcd and taken to bo pott of such k'ttors patent or such hgr^om. ** 
__ -B. ._.-._ !_ II ..__ ......_ - . 1 . . ... porsoD may 

be entered 

■niiiHt such diBcbumer or altenitiou ; wliicli caveat being so entered Bhal! 
pre the party entering the game a right to have notive of tlie application 
bnog heard by the atlomey-general or Holicitor-genera] or lord-advocate l^iulntinorDoi 
rc^iectirely : provided also, that no snch diBclaimer or alteration aball bo ^.^"' Vt 'ihl 
rccdvable in evidence in any action or snlt (bsvs and except in any proceed- Udw."^ 
og by aire fnnias) pending at tiie time wlicn such disclaimer or oJtera- 
tini naa enrolled, but in every such action or suit tlic original title and 
apecitieation alone shall be given in evidence, and deemed and taken to be 
^e title and apecificBtion of the invention for which tho letters patent 
Itave been ur nhall have been granted : provided also, that it shall bo law- AthiiiiFjr Oe. 
ful for the attomey-geneml or solicitor-general or lord-advocate, before °^| ihBBarM 
granting aach (iat, to require the party applying for the same to odvertiBe inadieiiiH^ 
his dSselunieT or alteration in such manner as to such attorney-general HiulBlrnvr. 
or solicitor-general or lord-advocate shall seem right, and shall, f he so 
require such advertisement, certify in hia liat tliat the same bas been duly 

3. And be it enacted. That if, in any si 
or spcMoily found, by the verdict of a jury, that any pen 
have obtained letters patent for any invention or supposed invention Uus . 

not the first inventor thereof, or of aomc part thereof, by reason of some f^^o r^ It ' 
other peiBon or persons having invented or used the same, or some part veaUr. (luiiuh 
Ihereoi, before tbe date of such letters patent, or if such patentee or bis jj^ iiJ'T'h. 
angns ahall discover that Bome other peraoa had, unknown to such pa- .„'° 
lentee, iovcntcd or used the same, or some part thereof, before the date of 
sach letters patent, it shall and may bo lawful for such patentee or his 
aasignB to petition his majesty in council to confirm the said letters patent 
ur to grant new letters patent, the matter of which petition shall bo heard 
before the judiciat committee of (he privy-council ; and auoh cummlttoo, 
upon examining tbe stud matter, and being satined that such patentee 
believed himself to be the first and original inventor, and being satiBfied 
thst such invention or part thereof hul not been pnblicly and generally 
used before tlie date of such first letters [>atcnt, may report to bis nujeaty 
tlieir opinion that the prayer of aueli petition ought tu be comphed with, 
iOpon Ills majesty may, if he thuik fit, grant such prayer; and the 
I lelt^tB pntent shall be available hi law and equity to give to wjslt 
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petitionrr the Hole riilit or umng, nahing, and Tcniting such inventiui] u 

usiiist all pereons vSialaoever, any l«w, umge, or ciiBtum to the conliMj 

thereof notwitliBtaniluig : provided, that any person opposing such petition 

shall be entitled to be heud before the aajd judieiul eomnutlec: provided 

bIbo, that any penwo, party Ui sny former suit or action toachuig eudi 

flrsl lelten paleot, shall be entitled to hnvo DOti<:c of cuch petitioa beftm 

presenting tho some. 

''■'""J'"- 3. And he it i-nscleil, That if any nctinn at law or any suit in eqoi^ 

iwiiiM nr it '"'' '" ateount shall be brought in respect of any alleged infringement at 

CTH (biill pau meh toltera patent heretofore or hereafter gT^mted, or any icire /aeiai M 

tn lbs Piien- repeal such letters patent, and if ■ Terdiot shall pass for the patentee or 

rniY^mJu'*!! *"'" ■^S'l?''*! '"' 'f " *'"'' ^orc* o' decretal order shall bo made for him 

sutiSeSe, ot them, upon the HieriM of tlie suit, it shsll be lawful for the JDibe 

which being before whom raeh action shall be tried to certify on the t«ord, orfte 

(ivBD in Bvl. judgo who shall mako such decree or order to giie a certificate under Ids 

a^M^Batt^hru hand, that tho validity of tiie patent came in ijuestiun before him, which 

enilUi ths P>- record or ccrtificata being given in evidence in any other suit or actiiB 

iSn*! 1'" hi* "''■''^o'' Wuehing aneli patent, if a verdict shall pass, or decree or dft- 

tein^ u re^ eretal order he made, in favour of sacli patentee or his asaignB, he or tbej 

•rim 'tnbiB riiall receive treble costs in suoh suit or action, to be taxed at three iiaa 

mti. the taiced costs, unless the judge making such second or other deene ol 

order, or trying; such second or other action, shall Certify that be oq^ 

not to have snch treble eost& 

Mode of im- 4. And be it further enacted. That if any person who now liaih (r 

wdlii in aue g]„m hereafter obtain any letters patent as aforesaid shall advertise iu 

ftir Sc^^lo™ 'li^ London Gazette three times, and m three London papers, and ttu« 

Sition nr Uir times in same country paper published in the town where or near to viaek 
am dI ■ pa. he carried on any monatacture of any thing made Bccurding to bia t^Mci- 
floation, or near to or in which he rtsides in eaae be carried on no audi 
tnannfacture, or poblished in the county where he carries on each manu- 
facture, or where he lives in eaae there shall not be any paper published 
in such town, tliot he intends to apply to liia majesty in council fi»r a 
prolongation of hts term of aole nmng and vending Ins invention, and shall 
petition Ills majesty in cooncil to that ePTect, it shall be lawful for any 
person to enter a caveat at the council-office j and it his majesty shall rtftr 
the consideration of such petition to the Judicial committee of the privy- 
council, and notice shall fust be by him given to ain person or penom 
who shall have entered such caveotfl, the petitioner diall be heard by his 
counsel and witnesses to prove hia case, and the pcrGons entering caveat! 
diall likowiso be beard by their oounsol and witneaacs ; whereupon, and 
upon hearing and inquiring of tiie whole matter, the judicial conunittfe 
may report to hia mAJcsty that a further eHtcnidon of tho term in the Said 
letters patent should bo granted, not exceedine seven years; and hii 
majesty is hereby authorized and empowered, if he shall think fit, to giant 
new letters patent tor the aojd invention fbr a t«rm not exceeding sevoi 
years after the expiration of the first term, any law, custom, or usage to 
the contrary in anywise notwithstanding : Provided tbat no snch eitensinn 
shall be granted if the application by petition shall not he mode and pro- 
secuted with efiect beroro the expiration of the term orii^nally granted in 
such letters patent. 
aieafmr. 6. And bo it enacted, That in anyoction brought against aayperaoa 

lu.^noEiee f;;,^ infringing any letters patent, the defendant on pleading thereto ebsH 
iR^DDaiD ^^^ ^^ tl^ plaintiff', and in any (cirv .^kIim to repeal such letten pateot 
the plaJotiB' shall file with his declaration, a notice of any objeetiona on 
which he means to rely at the trial of aueh action, and no objection lAall 
be allowed to be made in behalf of sucb defendant or plaintitf respectively 
at such tnal unless he prove the objections stated in such notice; provided 
always, that it shall and may be lawful for any judge at ehnmlmrs, on snm- 
mons served by such defendant or plaintiff' on sudi plaintiff or defendut 
respectively to show cnnne why he should not be allowed to olTer other 
objections whereof notice shall not have been given as aforesaid, to give 
leave to offer such objections, on soeh terms as to such judge shall seem lit. 
I to CDBtB fl_ Anj iig jt enacted, "rhat in nny action brought for infringing the 

irinVl""" '^S^^ granted by any letters patent, in taxing the costs thereof regard 
■4iiriii. snail bo had to the part of such cose wiiich hau l>een proved at the trial. 
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rtifiiid by the judp; before wliom the Biune shall I* 
t^ and thi' cmts of cacIi pun of tlie casu stutll be niven luxonliiig aa 
either party faafl succeeded or failed Lher^j regard beiu|^ liod to tJie notice 
of obJcctioDB, as well as the cooiitB in the declustian, Bnd without regard 
to file general result of the trial. 

7. And be it enacted. That if any peraoij Hholl write, psiot, or print, 
or mould, cast, or carve, or engrave or stamp, npon anyduug nude, used, 
or sold l:^ him, for the sole making or selling of which he liath not 
W Bfaall not have obtuned letters patent, the name or any imitation of ^ 

if any other person who hath or tdiail have ohloinal letters 
patait for tho sole maldng and vending of aoeh thing, without leave in 
~" g of such patentee or his amigns, nr if any person sliall upon sueh 
•t havinft been pureluuxnl from the ]«tenlee or some person who 
1 it from or under such patentee, or not having had tlie license 
Dsent in writing of mieh patentee nr bin adaigng, write, paint, print, 
I, east, carve, engrave, stunp, or otherwise mBJk the word " patent," 
Hie words " letters patent," or the words " by the king's patent," or any 
WmOs of the like kind, meaning, or import, with a, view of imitatiuf 
nr eoonterfdting the stoinp, mark, nr other device of the patentee, or sliall 
in any other manner imitate nr connturieit the stamp or mark or other 
dvriee of the patentee, he sliall for eveiy such offence be liable to a penalty 

'""■ " ■ Qvered by action of debt, lull, plaint, process, or "^' "'"" 

■ ' " ' '" -■•■■■-•. - ifeijuiii^, 

and 






af60J^,t 



o uiy ponon who sball si 
*tded always, that nothing herein eoutained sball be construed tn extend 
to Subject SJiy person to Buy penalty in respect of stamping or in any 
my marking the word " patent" upon onythiug made, for the sole malung 
or vending of which a patent before obtained shall have expired. 



Figure of the Earth's Sur/aee in Prance. 
M, PniHSANT, on the llth Jan. read a paper before the Acnderay of Sciences, 
Puis, entitled. Observations on the Comparison of Aitronotnical and Geo- 
dceiical Measurements in France. M. Puissant eomrooncBd by ohaerving, 

loir rend before tho Academy in 1833, it was proposed, that s( 
conclusions as to the figure of the earth should be drawn from the comparison 
of the astronomical and geodnsicat meusurementa which bad served as bases 
for the new geo{;raphical Map of France. For this purpose he bad made use 
of EOine differential formulee to give the correction which must be made for 
ihe earth's ellipticity, in calculating tlic latitudes, longitudes, and azimuths, 
n order that these terrestrial elements might perfectly agree with the cot- - 
KspoDding celestial determinations. These formula) having simplified tho 
Deans of successively combining the position of the Royal Observatory of 
Puis, with each rf the astronomical stations with which it is con^e(^led by 
1 of triangles, he found that no ellipsoid of revolution would past 
(laatly through or combine the whole of these stations, or, in other words, that 
Ibc figure of the earth is very itt^gular in France. 

The above paper was an extract from the second volume of the New 
Geometrical Description of the Kingdom, which M. Puissant is now pre- 
uring for the press. The object of this work is the elucidation of (be 
iboTG fact, by a comparison of the degrees of two meridians, those of Dijon 
mdof Paris, the lengths of which have been determined by the trigonomc- 
lti«al opecatioris of the geographical engineers of France. This comparison 
thowt that the surface of France, at leajt*that which has been surveyed, ii- 
fcraied by two very distinct curvatures; the one lying easterly, being i 

I spheroid, the other westerly, taking toward the »oul\i ftw loxvo. a'i %b>..^ 
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eloDgated one ; anil Ihut in the name latitude, the lengths of the degraSaT 
tlie meridiBas are very unequal. This inequality is, uo doubt, the eSeet of s 
diaturhing cause trhich variously affects the plumb-line. 

M. Puissant added, in concluding, that tlie tiatlening of the earlb 
estimated at ,),, agreeably to the measurements in France and in Peru, ia 
more correctly, and conformahly to the theory of the lunar inequalities, expressed 
by ,l„ when the length of the meridional arc, comprised hetween Dunkirk 
and Monljouy, is corrected for the discordance of the haees of Meluo and 
Perpignan, a discordance which has been recently detected by a better choice 
of triangles in that part of this arc which lies betvfeen the parallel of Forit- 
Bainte-Crois, and that of Bourges. 

Academy of Sciences, Paris. — Appointrjienls. 
PaxsiDENT for IS36, M. Ch. Dupin. — Vice-president, M. Magendie; via 
U. Ch. Dupin. — Member, (Section of Mineralogy and Geology,) M. Bliede 
Beaumont; vice M. Lelidvre, deceased. 

Aspect qf Halley's Comet 
Hecr Bbssbi. was able to observe Halley'a Comet lor a period of nine boun, 
In the night of the 12th of la.it October, and remarked a luminous cone, 
which proceeded from the Comet in the direction uf the radius vector, and 
vibrated in the plane of the Comet's orbit. Hcrr Bessc! is occupied on b wtrt 
in which the laws of this remarkable motion will be developed. 

South colder than the North. 
Thb attention of meteorologists is requested to the fact, that in the two last 
months of 1635, the depression of tbo thermometer wns greater, and commenced 
sooner in the south, than in the north, of France. And also, that in the Puy- 
do-DOme, a department alittlesoothof the centre of that country, it was not the 
north winds, but violent ones Irom the west and south, which produced the 
greatest cold, 

Eleetro-chemical Decomposition uTiaccrnnpanied by Evolution qfffaal. 
M. Becqubrbl has observed an electrical current which chemically dccompo«ea 
bLidies, hut in which the property of heating them is absent. He thus describes 
the manner of producing it. When an electrical current from a voltaic appa- 
ratus passes through a saline solution, or a metallic wire sufficiently 6ne, the 
energy of the eheraical and ealoriflc effects depends upon the number and 
dimensions of the pairs of plates. The chemical effects ari> proportionate to flie 
numberof the pairs, and the calorific etTects to their surface. Intensity is neces- 
sary to the first, and quantity to the second. There exists, also, such a relation 
between these two classes of phenomena, that the same current can produce them 
either Bimultaneiiuxly or separately, although in a very different degree. By 
the apparatus of M. Becquerel, described in our last number, this fact may be 



M. Becquerel commenced by satisfying himself from an enlargement of tha 
I apparatus, au J the use of slips of platinahaving from a square hilf-inch of surfece 
up to nearly 32 square inches, that a quantity of oxygon would be obtained, nearly 
in proportion to the surfaces. He succeeded in obtaining about 4^ cube 
inches of gas in twenty-four hours. There could be nodoubt,owing to the great 
enlargement of the dimensions of the apparatus, that there had been an increase 
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in the quantity of clectricil; ilUeiigaged during tlie reaction uflht.' nitric ai 

e patasb ; the diarauter of the glass cylinder was 3 I inches. Tlie apparatus 
being M-ranged as before described, if the metallic circuit be interrupted in an; 
point whatever, and the two Iree ends of the platina wire are dipped into two 
amall cups of mercury, and the cummunicaliun re'ealaldished by connecting these 
cups with a platina wije of — of an inch diameter, chomiral decomposition 
will go on in the apparatus, without any sensible change. If then an onlinary 
mulliplicator is introduced into the circuit to measure the intensity of the current, 
it will be found that ibis intensity suScra no alteration, whatever may be the 
^meter of the wire connecting tlie cups. Tlierefore a current producing such 
an abundance of ga» passes with the same facility tbroufrh a wire of extreme 
tenuity, as through one of a Va inch or more in ilianieter. Thia is not all : if (he 
microscopical wire, ibrough which is passing a large quantity of electricity, is 
placed opposite the orifice of a thermo-electrical apparatus (electrical pile) 
adapted to indicate very minute degrees of temperature, it will be found that 
Uw temperature of the microacopical wire does not varyat the moment of closing 
the circuit. Now this same wire will become red-hot, if it be placed in a position 
to eatablista the communication between the two elements even of the imalleat 
voltaic apparatus possible, such as, tor example, that which was constructed by 
Dr. Wollaaton with a thimble. 

M. Biot has made the following observations upon the above experiment of 
U. Becquerel. " It appears to me that this phenomenon should be attributed 
not tOB modification of the electoic principle, in which it is considered as deprived 
nf its property of exciting heat, while it preserves its power of decomposing 
chemical combinatians, but rather to a mode by which it is disengaged and 
transported by intermissions which are more br less rapid. Let us imagine 
that a certain definite quantity of electricity e is disengaged in a certain 
lime T by two substances placed in contact as they are in the apparatus of 
H. Becquerel; let us divide the time into a number I of instants, during each 
of which a proportional element e of the total e is disengaged. Each of these 
small chaises, passing through the conducting wire in « timo which will not be 
sensible compared to t, will communicate to it the chemical and calorific pro- 
perties which are due to its quantity and to the velocity of ItM passage. Now, 
in proportion as the intervals of the time I are short, so will the elementary 
charges e be small ; and if they become sufficiently so as not individually to 
heat the wire in their passage.the total charge b will llowoffwilhoulproducing 
a sensible ele\-ation of temperature in the wire. But if other substances are 
placed in contact in the same manner, or if the same are placed diOerently, it 
is possible that the intermissions may become more separated, tliis will make, in 
a certain proportion, each minuie charge e greater for the same total expeiidi- 
tare b in the same time, and then it may be so done, as that in passing through 
the wire, they may sensibly elavate its temperature ; whereas the same quaiility 
B discharged in another manner, would not produce this effect" 

Elephant*, Hail, ^c, in Abyss\ 
In Abyssinia, according to Herr Ruppell, elephants and monkeys do not fear to 
cross plains, some of which have an elevation of 8300 feet, and on which the 
leroperature must be exceedingly Ion*. In the same country it hails fVequently, 
but never during storms. This fact renders the explanation of the formation 
of bail stilt more difficult, it having been supposed, up to llie present ti 
.y played an important part in the process. 
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^^^^P A]>plication ijf Optics to Chemistry. 

^^^H M, BiOT is occasion ally developing to the Academy of Scienceshig nrnithemBtioJ 

^^^H and esperimenlal methixl of detecting mixtureB and combinations, bolli definite 

^^^^V and indefinite, which act upon polarized light, followed by its application "to 

^^^H i^ompounds of tartaric acid with water, alcohol, end pyroligneous acid. 




Effect nfihe Green Culours of Porcelain on Blood. 
NEWBioaiNQ. having been induced to observe certain appearanecB in 
coo^laled blood after it had been for some time in contact with green-coloured 
surfaces, preserved blood in a china-saueer, the interior of nhich was glazed- 
He remarked, on the under-surface of the clot, brilliant spots, which exactly 
iponded with the green-colon red parts of the saucer. All the other parts 
of the clot bad the usual dull tint. Wishing to ascertain if these spots were 
owing to the action of the green colour, ho repeated the experiment with dif- 
ferent kinds of porcelain, glazed with various colours; the same result mi 
uniformly obtained. The contrast which existed between the brilliant red parti 
of the clot and those which were dull and brown, continued for about ten minutn 
after exposure lo the air. 

Temperature of the Antilles. 
Tbg cold weathcrin the Antilles began in the month of October in Ihelatl 
year, and gradually increased, until, at tbe end of November, it had beopBK 
very severe and unusual. It was accompanied with violentsquallsof rain. In 
reading accounts of this kind, it is very important to ascertain the precise 
meaning of such comparative terms, as cold, warm, &c. In the above case, 
most persons in this country will probably Snd their notions of the remarkabb 
oold in question alittlemodified.whenlhey learn that the thermometer thrai^b- 
out the whole region is, at the level of the sea, never below 72} F. I 

National Coast-Survey nf the United States. 
So far back as 1S07, Mr. F. H. Haaslcr, a Swiss engineer, who had emigrated 
to America in consequence of tbe occupation of his country by the French, was 
employed by the government of the United States, to draw up a plan for the 
survey of the coasts of that country. Tiic selection of this gentleman was jus- 
tified by the experience and reputation he bad acquired in asurveyofhb native 
Alps, and bis plan was eventually approved, and ordered to be carried into 
execution. As at that time there were no instruments in the Stales by which 
such a survey could be made, Mr. Hassler was sent to England in 181 1, with a 
credit of about 3000'., to purchase instruments, &c., and to direct and superintend 
the construction of such others as he conceived might be necessary to be made 
expressly for the purpose in view. In London he formed an acquaintance with 
the late Mr. Troughton, and an order for some astronomical and surveying 
insliuments was executed by that gentleman, under (he eye of Mr. Hassler. and 
sent to the United Statesin )S!2. These instruments Mr. Hassler describes as 
" the best collection that ever left England." Tlie progress of the survey was, 
however, very slow; scarcely anything was attempted until 1816; and it ciMed 
entirely in 1817 or 181S, with the measurement of a base-bne in New Jersey. 
For the next thirteen or fourteen years, the coast-survey was almost entirely 
neglected. In 1832, twenty-six years from the time it had been first proposed 

End this important survey placed again under the care of Mr. Hassler; 

that period, until the end of the past year, Mr. Hassler has heon 
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^iiecting the operatimia on the eastern r 
York and New Jersey. 

One oF tlio flrst acta of Mr. Hassler, on his re-appointment to this BUrveyor- 
ship, was to oriler a theodolite of unusual power and dimension, for the purpose 
of carrying on the principal triangulation. This he conlided to the care of 
Messrs. Troughlon and Sirams of I-ondon- The instrument has been recently 
Gniahed by the surviving pivrlner of that Srm, Mr. Simms, and js now on its 
actual voyage to the United States. It was constructed agreeably to drawings 
■eat to this country hy Mr. Hassler; and in addition to every improvement that 
has been lately introduced into insIrumentEof this kind, there are several novel- 
ties about it, which wore suggested by Mr. Haaslur. The following is a slight 
description of this valuable instrument. 

The horixontal circle is thirty inches in diameter, and is divided originally, 
that is to say, It has not been divided by tlie engine, or hy any other dividing 
iastnitnent. but according to the method described by the inventor, Mr. Trough- 
ton, in the Pkilos. TVaw.for 1809. Tlie spacfis upon the circle are subdivided 
into single seconds b; micrometers. There are two telcscojwsof forty-five inches 
fucal length; one of these is mounted like that of a transit- instrument. It can 
be employed as a watch-telescope, to detect any accidental motion of the bori- 
iontai circle, during the revolution of the superior parts; and also, when placed 
in proper supports above the horizontal circle, it may be used in the case when 
the horizontal angle, subtended by two remote objects, is the only result required. 
The second telescope has upon its axis a twenty-four inch double repeating 
circle, and is intended to be employed in such observations as have been, in 
surveys of this nature, hitherto made with the zenith-sector, or other astrono- 
mical instrument. This repealing circle is, we believe, one of the principal 
additions suggested by Mr. Hassler. 

Theapathy with which the American government and nation have regarded 
■ sitrvey so important to the maritime interests of the country is inconceivable. 
Thirty years lutve passed away since its commencement, end scarcely a fraction 
of the survey has been completed ! We regret to add, alter a perusal of the 
published documents relating to the operations during the last year, that we 
have little hope that they wilt, in the ensuing one, be carried on in the spirit, 
and on a scale, which the welfare of the shipping intei'estB of a great nation, and 
the extension of accurate geographical knowledge on the Western hemisphere, 
would demand. While officersof the English East IndiaCompany are running 
along an unprecedented arc of a meridian In Uindoostan, the government 
engineers of the United States of America are scan^ely allowed the means of 
cwering Long Island with their tri angulation. 

Vuluntary Inatruction iff the Peop/t. 
OnB of the most pleasing features of the present state of things, is the interest ' 
which the higher and well-educated classes in many places are taking in the social 
Improvement of those less favoured by fortune or circumstances. In Edinburgh, 
lectures are delivered nightly by gentlemen to thousands of people, on subjects 
of Physical anil Moral Science. In one place, which contains an audience of 
ttro thousand persons, lectures, the admission to which is only a single penny, 
ore delivered to the working classes, on Moral and Economical Science, oi 
other words, un topics calculated to improve their mental faculties and condition 
in life. An analysis of these lectures is given in the Edinburgh Chronicle 
I aawspsLperi weekly. 
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Tkbik indispensable requisiies to all carriages are daily beomiing mare in 
portant. We are convinced that a proper investigation Into their effects, thnr 
construction, and their position, would be a public benefit. The subject wai 
lately brought under the attention of the French Academy of Sciences b; 
M. FuBz, who presented some springs invented by himself. MM. Ponceletao^ 
Navier reported on (heir merits, and requested the Academy to express their 
approbation of the principle adopted by M. Fusk, but added that experisDM 
alone could decide upon the intrinsic and comparative value of the inventiaii. 
We regret that the description given in the report is so general as to fail in 
conveying a definite idea of the principle recommended. 

Rt/ad-inriicaioT. 

"In noticing Sir Henry ParneH'a paper on the Construction of Coaches, in your 
last number, you allude t« the instrument which I Invented some years ago, fur 
the purpose of ascertaining the state of the surface of roads, and the power 
required to draw carriages over them, and stale that whilst other countries wvre 
taking advantage of the inibrmatlon which this instrument would afford in ascer- 
taining the proper construction of carnages, and the roads most suitable fur 
draught, England atone, where every facility nnd accommodation in travelling 
was of so much national importance, seemed inattentive to the subject. On 
this point you were misinformed, and I am happy in having it in my power la 
state that 1 have been for several months employed in arranging and coit 
structing a neve instrument for the same object, by order of the Coromissionen 
of his Majesty's Woods and Forests. Tliero tvill be some novelties and addi- 
tions in this, the fruit of a longer espcrience. The spring will act in ftdifferent 
way, its vibrations will not be checked by a piston passing through a fiuid, and 
they will be all registered ; the total amount of the impulses produced by the 
action of the horses' shoutdera on the collar will be ascertained with great exact- 
ness; aikd the instrument will not only show by an index, the amount of power 
exerted on any part of the road, but will also register the pulls, without the 
assistance of an observer; and at the end of the jouiney the total amount of 
power required to draw the carriage over any road will be exhibited, as well as 
the amount of power at any particular part of the distance traversed. It will 
also mark the acclivities or declivities on the road, so as to give an accurate 
section of the road over which it travels. I shall be happy to transmit the 
designs as they are now executing, if you should think they deserve a place in 
a future number." — Extract from a Letter of John Macneill, Esq., to the 
Editor. 

Sla&ility iif the Menai Suspe/uion Bridge. 
Thb gale on the 2.3rd ult., jn the Menai Strait, was probably the most violent 
that has happened since the Suspension Bridge was thmwn across it. An 
intelligent eye-witness of the effect of the wind, has enabled us to state, that 
the wind, which was from the S.W.*, seemed to descend upon the bridge ; and 
though it produced no lateral motion, it excited an undulation in the long line 
which is suspended between the supporting pyramids, to such an extraordinary 
decree, that the wave ran from end to end of the roadway, and measured ver- 
lically nut less than sixteen feet, that is to say, that its crest was in one part 

" Tim ilireclion of the central line ct the bridge is Dearly N.W. and 8.E., so that 
Ltits wiuil acted nearly at right angle? upuu ttit Camarvnu ude. 
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elevated eight feci above an tiorizonlal line, aod its hollow depressed, at another 
part, in the same instant i)f time, eight feet belov it. The highest and IowkbI 
points of the wave, occurred at about half-way between the pyramids and the 
ceDtie of the span. The undulation was steady and uniEorm, but the swell across 
the roadway was not so, and this threw it out of level, one side being the highest 
St one TDoment and the other aide at anolher. This irregularity disturlied 
mme of the planking, and broke a few of the vertical suspender-roda, and 
lome of the small brocus which connect the suspending cables ; but the saddles 
on the top of the pyramids, which connect the centre sus|)ending-cable8 with 
those which run to either sliote, were not in the least degree disturbed. A* 
the wind lulled, the undulation subsided, and cairiages, &c., immediately 
crossed as usual. The whole cost of the damage incurred during this severe 
gale, which lasted twelve hours, will not amount to more than 20s. or 30J.I 
To estimate, in some degree, the power of the maater-miud that designed and 
directed the execution of a work, which could thus endure harmless such an 
outpouring of this destructive agent; it should be recollected that the height 
iif these obelisks above the sea, low-water, is 1 73 feet, that they are 5S2 feet 
ssunder. and that the weight that swings between them is, at least, mo Ions, 
suspended at a height of 121 feet above low water. Its stability after a storm, 
ffhich produced such remarkable efiecla, would have been matter of high 
ennltatton to iU engineer if he had been living, We think that on the moQu- 
ment which is in progress to be raised to bis lueoiory, or in the medals which 
he left as premiums by his will for the promotion of science, now in the hands 
of an eminent arlisl, some memorandum of this triumphant struggle might be 
recorded. We cannot forbear saying more, and asking, — Why should not engra- 
ving be employed monumenlally t In the ease ofa similar work of genius, wo 
think tliat the happy representation of the Eddystoiie Light-house, after a gale 
ftom the S.W., has contributed more to the extension of Smeaton's fame, 
and the preservation of his memory, than adding twenty blocks to the great 
marble quarry which already exists in Westminster Abbey. We should be 
deeply interested to see the genius of English sculplure reject Ihe worn-out 
common-places, and connect the name of Telfo^l with the Menai Bridge, in a 
composition worthy of iheir high reputation. Is Ruuhiliac to be for ever u 
solitary instance of the pre-eminence of common-sense? And is the statue of 
Newton and his prism to be for ever unique in conception ? 

Practical ImproBmtent in Ltgkt-Hoiue Illumination. 

On the evening of the 1st of October last, a new lighten the dioptric* principle 
of Fresnel, was exhibited on the island of Inchkeith, in the Firth of Forth, id 
the place of the reflecting light which had been used there, and which was 
discontinued on the 3ath of September. The new light is distinguished, like 
the old one, from olhers in the neighbourhood, by Hashes, occurring once in a 
minute, but it is very far superior in brilliancy and tnagnitude. Its power, 
compared to its predecessor, is as 2^ to 1. The cost of it ' 

however greater, being as 17 to 7. 

The light-house on the Isle of May, in the same neighbourhood, i 
course of an improvement i,f the same kind. 



1 
4 



NEW PATENTS. 



JANUAEV. 

1. Jamkb Cuaupion, of Salford, T""— «'', 

uueliinii-mskGr ; for cortsin improva- 
muuts in machinery for spinning, twist- 
ing, tuid doubling cotton and otber 
flbrmn gubstanccB. Jul G. — July 6. 

2. JoHNRiUUSSOTTOU, orTiHlniorden,L£n- 

cuh., iDecbaniat; forccrtain improie- 
menU in muihiner}' Tor roving, epinning. 
And doubling cotton and otJicr fibrous 
Bubetances. Jan. 6. — July G. 

3. WtLLLiM Hailtkr, of Manchester, wlk 
inuiufiuturer ; for certain improve- 
ments in machinery for winding, cleui- 
ing, drawinjc, and doubling hard and 
am Bilk. Jan, 8, — July 8. 

4. Fkanos Bbkwin, Kent-road, Surrey, 

tanner i for certain new and improvtd 
procBSBca of tanning. Jan. 11, — July 

6. J. TiLTUN SlADK, of Fitiroj-Bquarc, 
Middx., gent,, for certain new and 
improvi-d machinery for raiMug earth 
and for other useful purpoBee, Jon. 
ll.^aly 11. 

G. John Waru Hicham, of Tavistock-st., 
Middx,, for an improved tablet for 
sharpening of mzors, pcnltnives, sur- 
real instnunents, cbisels, pUuie-irooa, 
and other steel inslrumeBls which are 
capable of being sharpened by wliat are 
commonly called hones, Turliey-Btones, 
or Welch-stones. Jan. 11. — Mar. 11. 

J, JuHN BuaNS ButTH, of Salford, Lan- 
casb., cotton-spinner, and John Smith, 
of Halifax, York, dyer; for certain 
methods of tentering, 8treti:bing, or 
beeping out cloth to its width, mads 
either of cotton, silk, wool, or any 
Other fibrous substances, by machinery. 
Jan. 14.— July U. 
, 8. Moses Puolk, of Lincoln's-inu, Middx., 
^nt, for improveraenlH in Jicquard 



: being a 



u&om 



foreignor residing abroad 
July 19. 

9. Chaklh BaANDT, of Upper Beljfravc- 

plaoe, Middx., mochaniBtj (or cer- 
taia improvements in heating, evapo- 
rating, and cooling fluirtB. Jan. 19. — 
Joly 19. 

10. F«ANCis Moll, of Grove-tone- terrace, 
Camherwell, Surrey, enq. , for improve- 
ments in preserving certain vcgotahlq 
BubstauceB from decoy, Jan. 19. — 
July 19. 

11. Cir.iRLEH Harslebbn, of Bold-street, 
Lhvrpool, LaaFoeb., esq, j for certwn 



improvements in the machinery and ar- 
rangements for the UEO of propelling 
vessels and other doating bodies, as also 

cles on rwl- 

a roads, part 



to other purposes. Jan. 19. — ^uly 19, 

13. ROBKRT BOWIK, O' '■"■__ - ' 

.thin, London, euigeon; for B 




tion, which iniprorementa ace more or 
loss applicable to the heating of flnids of 
all descriptions; as alBO to the purifica- 
tion of oleaginous boilies, boUi animsl 
and vegetable. Jan. 31.— July 2). 

13. John FmutAHKe, of the Thrup, Stnwd, 
Gloncestersh., engineer, and Richaui 
Clvhubh, of the same place, enginoeri 
for certain improvcmcnta in powei- 
looms. Jan. 31.— .luly 21. 

14. WiLLLUiBiritcH.Borouyh-roadiSuiTey, 
calico and Bilk printer: for cvrtiLin im- 
provements in machinery for priutiDg 
silk and cotton net, or lace. Jan. S3. 
—July 23. 

15. JuLiuB jBFFRG\'s,of Oanaburgh-atreet, 
Regenra Park, Middx., esq. g for 
improv«nents in curing or relieving 
dieorderB of the lunijs. Jan. 23. — 
July 23. 

IG. Henrv Bodth, of IJverpool, Lan- 
cash., gent.; for improvements appli- 
cable to locomotive steam-ongines and 
railway-CBiriages. Jan. S3. — Mar. S3. 

17. HiitiBV FiLKWOBTH, the younger, 
Sipson, Middx., gent, ; for eertvn 
unpravements iu machinery for pn>- 
pufting vesaels and other floating botUea, 
moved by steam or other power. Jan. 
2e.^Tuly 26. 

18. John Filmore KmcmuH, of Islington, 
Devonsh. 1 for a new rotary engina 
Jan. 2a— July 28. 

19. WiLLUM BouLHOis, tho youngcT, of 
(jowcr-street, London ; for an improved 
combination or arrangcnieut of Bprings 
for carriages. Jan. 30. — July 30, 



SO. Stephen Bked, Newcastle-on-Ty 

C " ' — 



oka and an impni 



>^ 



irveB, bashetfl, buckets, Ac., 
■.u.,.^ i..^ conveyed, either loaded or 
empty, from one level to another, by 
being let down or drawn up, in mines, 
pita, and in other works ; and in ships 
and other vcsBela, where cranes, *c., 
-April 1. 






ships, &e., 

u cillmi uoiiK 
Q the Fool. 



] n. 7(WR Bamko, ot BUwpsgatc-atreet, 
LandtHi, merdianti for certain im- 
pnivenient* in nuuiliinery Tor drrsaing 
wool; being a communication from ■ 
IbceigDvr remcUng abroad. Feb, 3, — 
Ang. a 

S2. FaKDBBJcK Edward Harviy, mcclis- 
nieal dranglitamon, and JiKiHun 
Shown, roll-tumor, or Tiptou, Staf- 
rordah. ; far certain improvementa in 
Un process and nuchinery for making 
metallic tubes, and for forging or rol- 
ling metal. Feb. 3. — Aug. 3. 

23l Eduukd Abhworth, cotton-Bpinner, 
and Jakes GiunNuuaH, ovprlouker, d 
E^rton, Liuieii£h. ; tor certain im- 
piovenicuts in maoliinery fur preparing 
and spintiiug cotton, ailk, wool, &o. 
Feb. 6.— Aug. fi. 

U, B.XSKV AncocK, of Stamford-street, 
Biacld'riBra, Surrey, civil -engineer; for 
certain improvements in the loading 
and unloading of 
applicable to thus 
which disclurge i 

25. AlBXANoaa Mabsib and Eobkbt Mor- 
tQH, of Wapping, Middx., engineers, 
and WiLLLA u Ra nwbll, coal-mercliant, 
and Ebbkie!kr Ranwkll, miller, botli 
of Woclwiah, Kent; for certain Im- 
provementa in the construction of pad- 
dk-wlieela for propelling vessels : whiob 
are also applicable to water-wheols for 
Mills. Feb. 9.— Aug. 9. 

!S, Fkedbrtck Herbert Mabirly, of 
Bourne, Cambridgeeh., clerk; for im- 
proved machinery for cleaning roads or 
streets. Feb. 10.— Aug. tO. 

37. SAuniL Fenton, of Fishguard, Pem- 
hrokesh., S. W., clerk; for an im- 
provetnent in the construction of locks 
and latches for doors, gales, &c Feb. 
10.— Ai^. 10. 

3S. JobnHowaiu) Ktah, of Twickenham, 
Hiddx., esq.; for a ncwmodeof pre- 
serving ESFtun vegetable substances 
from decay, — to extend ouly to our 
colonies and plantations abroad. Feb. 
n.— April II. 

% Anduw Suith, of Princes-street, St 
the Fields, Middx., engi- 



neer; for ( 
engines for driving machinery, and for 
raising and lowering heavy bodies 
Feb. 12.— Aug. la, 

30. ChaKLU SHAtrUANTH, of Sheffield, 
Yorksh.fgent.; 
Benerotor. Feb. 16.— Aug. 16. 

31. JtMHiiA PsncTsa WmTHiAD, of Man- 



cutting India rubber, leather, hides, 
&e. Feb. 16,— Aug, IB. 
1. MicKAiL HoDGB SiuraoN, of Ludgate- 
bil], London, merchant; fur certain 
improvements in machinery for drcte- 
ing hemp, flax, tow, &c., and also 



hemp, I 
to silk; 



from a foreigner residing abroad. Feb. 

I7.-Aua. 17. 

9. JusiFU LiDiL, of Anmdel-street, Fan- 
ton-Bqoaro, Middx., professor of music; 
for certMn iuiprovomfnts in piano- 
fortes i being a cororounication from a 
foreigner reading abroad. Feb. 17. — 
Aug. 17. 

1. WiiLiAM Bt'ctVALL, of Crotched- 
friars, London, cork -merchant; fo 
provomenta in machinery for propelling 
Teeecls, and for water-wliecls. Feb. 
17.— Aog. 17. 

S. FHSDEHICaCHAFLINjOfBishopH'StOrt- 

ford, Herta, tanner; for on improve. 
menC in tanning hides of certa' ' 
-Aug. 18. 



■ Mas 



, London 



lish mnnufoC' 



seriplions of lamps. Feb. 18. — Aug. IS. 

17. John Babshau, of St«pney CaiiBeway, 
Middx., oxalic acid manufactui 
for impcoveracntB in tho manufacture 
of oxalic acids and salacelecella. Feb. 
20.— Aug. 20. 

18. FRAK;9c>isPErnE,}unior,of8t.Etionno, 
France, now residing at the White 
Ilnrt Inn, Southwark, Sorrey, dyor; 



Lg fuol 



siding abroad. Feb. 23.— Aog. 23. 
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RECENT EESEARCHES ON HEAT, 

IlTcndeaTouring to give our readers alight sketches of the recent progren 
ini present condition of difiereut leading branches of physical science, 
we are of necessity ted to take somewhat of a retrospeelive view, were it 
only for the purpose of muking our dcBcriptions genemlly intelligible. 
The explanation of the terms employed, is, generally speaking, best 
attained by looking liack to the reaearchcs which gave birth to them. 
But this almost unavoidably carries our discussions to some length. 
In the present instance, we fear the subject itself may be imagined of 
too abstruse and dry a character, to render such length cnduruhle. Yet I 
we roust bespeak our readers' patience in the outset ; and only trust we f 
may, in the course of our account, so far engage their interest in a very I 
beantiful department of exjierimental inquiry, as to afford some apology J 
for the details on which we must enter, or run the risk of t>eing i 
telligible. With this preliminary remark, then, we will advance t 



subject of hea 
received such ai 
established laws. 



very small portion of whose effects have as yet- i 
as to lead to anything like welU- 



M. Melloni's Researoiies. 



Though the "thermo-multiplier" of M. Melloni has now been for I 
•everal years before the scientific world, it is not yet perhaps bo generally i 
known to experimenters as it deserves to be. We shall deem it, there- 
fore, not inappropriate to the nature of this arricle, to state briefly it> ] 
principle. 

The essential part of it consists in a great number of pairs of si 
Blips of anrimony and bismuth soldered together, and combined in 
case, BO as to have their galvanic action eveited by the application of 
heat. This thermo-electric effect is indiciited and measured by its 
influence on a magnetic needle, placed below, and arranged as a galva- 
nometer, by having many coils of wire passed round it, the wires com- 
municating with the thermo-electric combination ; the effect is increased 
in proportion to the number of pairs of plates. Thus the galvanic action 
on the needle is the measure of the amount of heal affecting the metallic 
combination ; and the important and valuable part of the contrivance is, 
that degrees of heat, so small as to be quite insensible to the most 
delicate thermometers, are miillipticd, as it were, hy the multiplication 
of the number of pairs of metal plates, and thus produce a sensible I 
rtect on the galvanometer needle. The skill of artiate bna ^ea ^vn.-f 

Tofcl. M *i 
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lid nEcj 

in reducing them to araiiJI ilJmenaious. M. Gourjon of Pari* 1 
Bucceeded in bringing tliem into so small a compass, that the end of tltc 
case which is exposed to the heat, is not greater than the section of the 
bulb of an ordinary thermometer. 

An instrument eo for surpassing all formerly known in the sensi- 
bility of its indications, has, in the hands of its distinguished inrentor, 
led to a series of results equally new and remarkable. A brief sum- 
maiy of some of the chief of them is as follows : 

Badiaut heat passes directly, in greater or less quantity, through 
certain kinds of solid and liquid bodies. This class of bodies docs not 
precisely include those which are transparent, since some which are 
opaque, or very little transparent, are the most " diathermal*," that is, 
transparent, as it were, to heat. This term is one which M. Melloni has i 
introduced, as descriptiTe of the characteristic in question, and which we , 
shall continue to use. 

He concludes, in general, that there exist different species of heat- 
ing rays ; and that all these different kinds ore emitted simultaneously i 
from luminous hot bodies, though in different proportions from different i 
sources, certain of them arc entirely wanting in non-luminous hot 
bodies. 

Rock-salt, cut into plates, and successively exposed to the radiations 
from different sources, transmits in all eases the same proportion of 
heat. Plates of any other diathermal substance, under the same circmn- 
atances, transmit a less proportion of heat as the temperature of the 
source is less elevated ; bat the differences between one substance and 
another in this respect, diminish as the plate is of less thickness ; whence 
it follows (according to M. Melloni) that the calorific rays from different 
sources are intercepted in a greater or less degree, not at the surface, oi 
in virtue of an absorbing power which varies with the intensity, but in 
the interior of the plate, by a peculiar absorptive farce, which tx analo- 
gous to that tf coloured media for particular rays qf light. 

M. Melloni advances several theoretical views in support o this 
analogy. He remarks in general that there is but one substance (viz. 
rock-salt) of all he has tried, which is transparent and uncoloured, and 
acts really in the same manner both on the rays of light and of heat. 
All others, though they allow all rays of light to pass indifferently, yet 
absorb certain rays of heat and transmit others. "VVe thus recognise, by 
means of these bodies, a true distinction in heat corresponding to that of 
colour in light. 

The colouring matter of transparent media always diminishes more 
or less their diathermal properties, but gives them no peculiar property 
of stopping by preference any particular species of heating rays. It 
operates upon the transmission of radiant heat, as bromn colouring 
matter (a smoked glass for insiance) does upon light; that is, has only 
a general diminishing power on the intensity. There seems to be, 
however, an CTception in regaid to certain glasses coloured with green 
and opaque black ; but these two kinds of colouring matter only appear 
to act in modifying the quality of the diathermal property. 

• From the Greek, !i«, Ihrough; and flsfftos, liol. , 
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Olasa intereepls wholly certain spccita of lieating raya, including 
)dl those which com* from bodies below luminosity ; heniv, in tliis lust 
caaii, no refraction by prisms or lenses has erer been effected for such 
rays of heat. With rock-salt, hnweTer, the case is different ; and it is 
unquestionably the moat singular and important of the facts eliciled by 
Helloni, that simple heat is not merely transmitted through rock-salt, 
but absolutely refracted by it. He determined this both by a lens, and 
•till more remarksbly, by a prism of that sulwtance. 

With the prism interposed in the path of the rays coming from the 
scarce of heat, the effect was no longer transmitted in a straight line, 
but made to undergo a considerable deriatioD by the action of the prism. 
This was obserred to take place in di£l«rcnt degrees, according to the 
nature of the source of heat. The greatest deviation tJ)ok place when 
the flame of a tamp was employed ; the next with incandescent platinuni ; 
(he next with copper, at .390" centig., and when a vessel of boiling 
water was substituted, the efiect ivas found too feeble to allow of any 
comparison with the other cases. 

HoweTcr, when the rock-salt was cut in the form of a lens, the con- 
ecntmtion of the rays, even from boiling water, was sufficient to give a 
decided proof of their being really brought to a focus. 

Questions relating to the transmissUm of radiant heat through 
different media, are those which have formed the principal subject of 
M. Melloni's inquiries. But he has also, in one instance, directed his 
attention to the equally curious aud important question, of the relation 
of the state of the surfaces and colour of bodies to heat. The instance 
referred to is an examination of the combiiialian of the effect of a screen 
with that of surfaces, the ?ery same, in fact, which constitutes the 
experiment first proposed and tried by Mr. Powell, and published in the 
PkiL Tram, for 1825. This fundamental experiment M. Melloni has 
repeated, and has completely verified it with his extremely accurate 
apparatus; a confirmation the more valuable, as some previous experi- 
menters, since the date of the publication of the original investigation, 
seem to have overlooked it It decisively proves that that portion of the 
heat from a flame, which passes through a glass screen, is also distin- 
guished from the part which is intercepted, by the additional characte- 
ristic of affecting a black and a rrhile surface in a different ratio. This 
is an inquiry eminently deserving to be followed up by the same method, 
and to be extended to a long series of different sort« of coating applied 
to the thermometer or thermo-multiplier. 

Polarization of Heat. — Pbopbbsoii Forbes. 

U. Melloni failed in obtaining any detection of the effects due to 
llie polarization of heat, which had been originally stated by M. Berard, 
though BubBe(juent inquirers had been unable to discover any traces 
of it. 

That zealous and highly-talented experimentalist. Professor Forbes 
ofEdinburgh, here took up the subject. We believe we may s 
"M the first to introduce the use of Melloni's instrument into Great 
Biilain. Ue Ims certainly employed it with signai, a\u:ue«a. 
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<Ieticate inquiries aa tlioae respecting polarization, involTing, in ^d, ' 
complicated arrangements, which could hardly be made intelligible withont 
lengthened details, it would not be possible to speak, in so rapid a 
sketch as the jiresciit, in a way to do them justice. But we must 
mention, however briefly and imperfectly, the valuable conduaioiu 
to which Professor Forbea's labours have led. In an elaborate and 
masterly paper in the Ediii. Trans, (vol. riii.). te has detailed theK 
important researches. The analogies afibrded by the polarization of 
light, led him to expect the moat probable method of succeeding in tlie 
use of piles of mica; and the result fully justified hia expectations. 

Two piles of plates of mica were placed obliquely in the path 
of the rays, so that the inclination was that of the angle requisite for 
polarization. In such an arrangement, it is well known in one pon- 
tion of the second pile all light is stopped. The same was found 
to be true of heat; not oiily from flame, but even from non-lominou 
sources. This was not all; as in light, the interposition of a plate of 
crystal between the two parts of the apparatus just described, reriorw, 
or is said to depolarize, the light, so it was found to do with heat. On 
the. principles of the uudulatory theory this is explicable, and even 
subject to calcnlation in regard to light : by showing that a similar 
calculation will apply. Professor Forbes has rendered it in the highest 
degree probable that the same theory will hold good for heat; and hai 
even pointed out the principle for calculating the lengths of the undula- 
tions necessary to be supposed, which he shows will be greater than 
those for light. This exactly accords with Melloni's result of tlieit 
being less refrangible. 

These are merely one or two of the long series of valuable resulte 
obtained by Professor Forbes. He has, since the publication of that 
paper, been carrying on the subject; but these investigations belong to 
those more complex properties, which it would be impracticable for BS 
to attempt to explain, or even state intelligibly witliin our limits. 

While speaking of researches carried on by the thermo-multiplier, 
we must not omit to mention that Dr. Hudson of Dublin has devised 
a very convenient arrangement for the use of that apparatus; and one 
which enables the experimenter decisively to free his results from any 
effect due to the secondary heat acquired and radiated again by the 
substance used as a screen; a source of error, of aU otliers the most 
obviously essential to gnard against. The annexed sketch represents the 
ground-plan of the whole arrangement; and will give a better notion of 
it than could be conveyed by any verbal description. We insert only 
the essential parts. The cajiiater for holding hot water is of a prismatic 
form; and is placed alternately at (n) and (6) at the same distajice. At 
(a) the heating Influence of the medium or screen alone acts oafte 
therrao-multiplier, at (/i) that of the canister also. 



Bl The ThermD-multipliei 



C, The Cuiater in tha two 
puitiaiia, a and b, pre- 
KOtiug its lurfBCO at the 




With this apparatus, Dr. Undson has repeated and Tcrified manjr 
of Melloni'a experiments; and has extended his scale of results, hj ' 
thawing a slight diathennancy in rock-crystal. 

The thermo-multiplier has not hy any means uome into general use 
for experimental purposes; and in fact, there are many such purposes for 
which it is by no means essential; many fields of inquiry coiinoeted witt 
heat still open, where we know so little, that we at present want rather 
more general indicBlions than those of such extreme minuteness and 
Mcumcy, OS to call for the use of Helloni's instrument. We shall n 
proceed to an account of some such researches, in which only ordinary 
thermometers were used. 

iNiaiiENCH OF CuLOER ON Rasiatiok. 
The question as to the influence of the cobur, and the state or trTtiire, 
(rf the surface of bodies, on their power of absorbing or radiating heat, is 
one of the most curious, and at the same time, least accurately understood 
of any in the whole science of heat. Nay, it is one even heset with errors, 
and in reference to which a large portion of the speculntions which have 
been broached, are vitiated by proceeding upon radically false analogies. 
This has arisen very much from the confusion of ideas concerning 
radiant heat ; under which term several widely differing classes of pheno- 
mena or physical modes of action have been confounded together. We 
have already referred to one investigation on this subject ; and the recent 
course of experiment has certainly tended considerably to dispel the 
mistake first adverted to, but still many fallacies arising out of it are apt 
to cling to the minds of experimenters. 

The relation to colour, for instance, is quite manifest in regard to the 
heating influence of the sun's rays. Dark coloured bodies always receive 
Host heat from the sun ; and this, without reference to any other qua- 
Kties or properties except some few whose eifects are easily allowed for 
from known causes. This has been the conspiring result of aU e- 
WMittTH from the time of Boyle downwards. 
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I much as a question liy raaiiy. Itia,hi>wcver,partlytruc: /nmiBoHjhotb 

r show some increase of effect on dark coloured Lodics, but tliia 

I true with regard to that part of their heat which has also (tike the t 

^^^_ rays) the property of being freely transmitted through glass. In either 
^^^L case it is the lighl which is absorbed by dark coloured bodies; and it 
^^^1 seems to he an experimental law (nbatercrthe cause may be), that light 
^^^V lukeH absorbed, excites or gives out heat. This in the sun's rays consti- 
tutes the whole effect. In terrestrial hot bodies there is another accom- 
panying species of heat, which ia also the same as that which belongs to 
non-luminous bodies. Now it ia with regard to this ncn-luminous heat 
(as it is somewhat incorrectly termed), that the main question arises, 
When lighl is present, we can readily conceiTC a relation to colour. 
When it is not, there does not seem a probable ground of analogy to 
afford us any conjecture. Yet aome inquirera seem to hare taken for 
granted that the cases were one and the aame. 

To this point then it was most necessary that experiment should be 
. directed, and tbia waa accordingly done with regard to suxiaces in the 

i first instance by Count Kumford and ^ J. Leslie, and subsequently by 

I others. The distinction, indeed, between the cases just alluded to, was 

very little observed, and some sets of experiments such as those of De 
I la Roche were considered to confirm the idea of a close analogy between 

^^^ tiie radiation which waa called " luminous heat," and that which waa not 
^^^L so. The distinction, however, was (as appears to us) conclusively 
^^^F established by the experiment of Professor Powell already referred to. 
^^^P More lately. Dr. Stark published a paper, in which he contends, not only 
^^^ for the influence of colour on radiant heat, without light, hut even on 
F odours, miaama, &c. {Phil. Trans., 1833). To this Profesaor Powell 

I replied in a paper in the Edinb. New Phil. Journal, October, 1834. The 

1 subject haa attracted notice in America : and Professors Bacfae and 

I Courtenay, of the University of Pennsylvania, have taken up the inquiry 

in a paper, published in the Jaurtial of the Franklin Instiluie, November, 
I 1835, in which, after on elaborate examination of the subject, they seem 

^^^ to accord very much with the views of the last-named writer. 
^^^L Experiments of this kind are conducted by examining the influence 

^^^H of different coatings or pigments in favouring or retarding the radiation 
^^^P of heat. Now in all experiments by this method there is this radical 
^^^ difiiculty ; the same body is coated in succession, with substances differ- 
ing in a variety of particulars ; in colour, in smoothness, in chemical 
nature, in closeness or looseness of texture, in density, iin condnoting 
power, &c. &e., and, besides all this, in general differing in the actual 
quantity or mass which forms the coating ; (unless, indeed, in some few 
cases, where the precaution of previously weighing them is resorted to, as 
in some of Sir J. Leslie's esperimenta). How then is it possible to be 
sure, among so many properties, which it is that constitutes the cause of 
increased radiation ? It would seem necessary for this purpose (and 
perbaps it is the only way), to compare a vast number of substances, 
each agreeing in one property but widely differing in all the others. It is 
notorious that nothing like such an extensive comparison has ever been 
made, but we do not see how any positive conclusion can he arrived at 
without it. It is, indeed, fully established that the state and lexlure 
of the eur&tce hai ^wea^aQueMe- And the objection whic}( 
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dwelt uptin tts most essential in Mr. Powell's paper above referred ^ 
to was precisely this, that wherever thoro is a differeQcc in coloui: 
there mast be either a difference in the mechanical structure of th^ 
Burfikce, or some new body is added or abalract«d. Wc cannot infer, then, 
that it is not owing to theac causes, instead of the colour, as such. But 
in point of fact eevcral sets of experiments (ns far as thej go), seem to 
exhibit the magnitude of the effect as decidedly holding no proporluM . 
to the darkness of colour. This was the case witli those of Sir J, Leslie, 
see ItepoHs of ike BrilUh Association (vol. i., p. 264.) The some thing 
also appears in the much more extensive series of results of Mr. Bacbe. 
He employed tin cylinders, filled with liot water, having a tlierraomeCer 
inserted tltrough the top. They received various coatings ; and the rates 
of cooling were compared. Among the results ranged in order of 
radiating power (i. e. more rapid cooling), tLougb black coatings 
were usually among the highest, yet in many instances black and 
white are found alternating, and some black substances low on the list. 
Equally little could any reference to the order of other properties be 
traced ; as roughness, chemical character, 8cc. In a word, it is a depart- 
ment of inquiry still open to research ; and presents a, rich field to any 
good and cautious experimenter who will in the first instance take 
the trouble fulUy to consider aU the circumstances of the case (including 
those we have just hinted at). We do not mean by this to disparage 
Mr. Bache's experiments, wliich, on the contrary, we priae most highly, 
as by far the moat extensive Bcries yet produced ; and apparently con- , 
ducted with the greatest attention to accuracy. 

Dr. Hudson's Experihbntb. — Sbtposkd Radiation op Com 

We have before referred to some ingenious experiments on certain 
points connected with radiant heat, which have been made by Dr. 
Hudson of Dublin. Those to which we now more especially refer, were 
made in continuation of some of Leslie's, and by methods somewhat 
similar. The question of tbe radialion of cold has been often agitated. 
We believe it is reducible to a very simple case of generally received 
principles. At least this appears to us lo be true of all instances com- 
monly adduced in support of it. We shall presently examine how for 
Dr. Hudson succeeds in substantiating it. 

In these experiments. Dr. Hudson employed a differential thermo- 
meter, containing etber instead of sulphuric acid, as being more ready in 
its indications. Tbe mirror was of a parabolic form, made of zinc, but 
having a hollow haek, so that It could have its temperature altered by 
filling it with hot or cold liquids, Tbe sourc* of beat was a tin canister, 
haring one of its sides coated with varnish, tbe others plain or metallic, 
and filled with hot water. The peculiarity of the apparatus then con- 
sisted in the means of regulating the temperature of the reflector. The 
followitig is a brief abstract of his results, on which we shall make our 
remarks as we proceed. i 

1st. The mirror and canister being both at the temperature of the 
«r, no effect is produced either by the plain or coated surface. _ This ia 
obvious; and ia merely stated (we suppose), for comparison with w'-' 
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^^^H 2nd. The canister alone beiug heated above the air, the v 

^^^H mface produced a greater effect on the focal bulb tlian the plat 
^^^H latio in this instance was 12 : 1. This is a confirmation of the well- 
^^^H knovnt results of Leslie and others. 

^^^H 3rd. The canister alone being cooled below the air, the Tarnished 

^^^H sorface produced a greater cooling effect than the plain, in the some 
^^^F Tatio. 

■^^^ The effect appears to us to have been simply this : the bulb being 

at the temperature of the air was a soiirce of heat relatively to the 
canister. It consequentlj gave out its heat, aa did also the mirror and 
all other subatances near it, to restore the equilibrium of temperature. 

4th. The mirror was healed to about 200^ Fahrenheit. The 
canister at the temperature of the air ; l>oth bulbs were so placed as to 
be equally affected by the heat of the mirror ; the canister displayed a 
cooling effect, the Tarnished side being most efficacious. 

5th. The same arrangement wtis continued, except that the canister 
was heated 10 ' or 12" above the air, and placed at successively greater 
distances. 

At near distances it acted as a cold body ; as the distance increased, 
this effect diminished, and at a certain point ceased ; on going beyond 
this, it acted as a hot body. In the first and last cases the relative effect 
of the surfaces was conspicuous. 

In case 4, the canister abstracted heat direcllg from both bulbs. 
KiDm that in the focus it also abstracted some indirectly by reflection, 
that is to say, both bulbs gave out their heat in all directions; but the heat 
from the focal bulb alone fell on the mirror so as to be reflected to the 
canister, when it was of course absorbed, and most rapidly by the coated 
BOrjace. The mirror itself, being of a higher temperature, did not absorb 
die lower degree of heat wliich fell upon it. And this appears to us the 
important part of the experiment : it proves that Ike reflection of heal by 
a mirror is not affected by its higher temperature. 

In case 5, this result is extended and varied by carrying the 
sUghtly-heated canister to certain distances. In the first instance it 
acted Just as in the last experiment, being still relatively a cold body. 
It therefore abstracted heat from the bulb. 

At a certain distance the canister ceased to abstract heat, or the 
bulb was not affected. Beyond this, the canister, being too far off to be 
heated, began to cool, that is to give out heat, which was reflected by the 
mirror upon the focal bulb ; the coated snrfece of course gave it out 
most energetically. 

6th. The bulb was kept cold by evaporation. The canister (we 
presume at the tcmperatare of the air) produced no effect. 

7th. The canister also being cooled below the air, but still 11° 
above the bulb, the coohng of the bulb went on more rapidly. We can 
only imagine, in this last case, that the slight excess of heat &om the 
canister accelerated the evaporation. But these two last experiments are 
imperlectly described, and the author says the rapid evaporation of the 
ether renders them troublesome. We confess we cannot perceive to 
what conclusion they lead. 

However, the general inference which die author deduces from the 
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jaay account for ^e facta. 

From what we have already said, it will be e 
(^niou flie necessity for imagining rays of cold, 
dnple considerations we have adduced in these cases, s 
oUiers when it has been so often referred to. 

We confess we can see nothing in these particular inafances which 
bears upon the question between the hypotliesis of undulations and of 
emission. But as we incline to the former (especially on the grounds 
which Professor Forbes's ejcperimenls supply), we shall be anilous to see 
some more full developcment of Dr. Hudson's arguments, which perhupi 
may disclose stronger reasons in support of the doctrine '.ban any we 
collect from the notices aa yet published. 

The author has speculated with much ingenuity on anotlier point 
of high interest, Ihe different radiating powers of different surjacet. 
Understanding by the term "surfece" some physical thickness of a sub- 
stance, he conceives that the radiating potvtr depends on t\\e capacity for 
heal of the substance. 

Two surtaces being at the same temperature, and in the same 
medium (of a lower temperature), may be considered to have the same 
tendency to attain the common temperature of the medium, and may, 
therefore, be expected to give off the xame portion of their excess of 
temperature, and consequently quantities of heal, proportional to the 
capacities of the surfaces. 

Formation op Ice in Kivebs. 

An interesting case in which the abstract principles of the science 
of heat are closely connected with the explanation of a remarkable class 
of inctH in the economy of nature, is presented to us in the phenomenon 
of the tiiimation of ice; taking place imder very different conditions, 
according to the circumstances of the water as to rest or motion, and of 
the ground adjacent. 

It is well known that in still water, ice always forms escluaively at 
the turface. If the mass of water be small, or its depth inconsiderable, 
the whole mass may become frozen; but ice ncner {oims_/irsl at the 
bottom. Tiie reason of this is equally well known. It depends on the 
Tery singular, but perfectly ascertained fact, (which in the present state 
of our knowledge stands out as so peculiar and anomalous an exception 
to the general principle, that bodies expand with the increase of beat,) 
that water, while it follows the ordinary law of condensation, down to a 
temperature of about 39" or 40° Fahrenheit; yet below that point, 
instead of continuing to increase in density, begins to expand again, 
which it continues to do down to 32°, when it becomes ice, and then 
expands still more. 

The application of this principle in the fonnation of ice is manifest. 
When the water at the surface is cooled by the air down to 40", it 
becomes denser, and therefore heavier than the rest, and consequently 
unks: the portion which next rises to the surface, in its place under^oeb 
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40°, The Burfiice then begins to cool to n degree below 40°, hot 
now this makes it lighter, and therefore keeps it at the top. Here it 
remains, then, till it is cooled to 32°, and converted into ice. 

We have here supposed the water to be perfectly tlill. It may 
rea'lily he allowed that any degree of motion might interfere with these 
nrrangementB; but to trace precisely n'Ao/ would be the effects, especially 
under the comphcated conditions presented by riTers, may not be an 
easy task. 

One result, however, will be readily understood. The rapid motion 
of a strong stream will cause the lighter and colder superficial portion 
more quickly to mix ivith the warmer part below, and especially when 
carried dovm by the agitation of eddies and irregular currents, will tend 
to cool down the whole mass much sooner than it can be effected in 
still water. Now, in point of fact, auch di&erences are observed in 
regard to tlie formation of ice in still water and in rivers. It has been 
long a matter of observation, that in certMn cases ice is formed at the 
boUwn of rivers, though never at the bottom of still water. Some phe- 
nomena of this kind were observed and investigated, a few years ago, 
by Mr. Knight, who, in a paper in the Phil. Trant., 1816, ascribes it 
merely to spiculte of ice formed at the surface being carried down by 
eddies, and deposited on stones, and at the bottom of the river. The 
subject also attracted the attention of Mr. Mao Keevor and Mr. 
Eisdale, both of whom proposed theories; M. Arago, also, gave am ex- 
cellent discussion of the whole question in the Anauaire of 1833. But 
our attention has been more immediately drawn to the subject at the 
present moment, hy the appearance of a paper in the last part of the 
Phil. Trant., (1835, port ii.,) entitled, " On the ice formed under peon- 
liar circumstances at the bottom of running water," By the Rev. I. 
Farquharson, F.R.S., of Alford, Aberdeenshire. 

The climate of Scotland affords greater facilities for the examination 
of this phenomenon, than have been enjoyed by previous observers. In 
tlkc author's neighbourhood the appearance is familiarly known ; and the 
particular kind of ice which is formed at the bottom of rivers, hat 
received in Scotland iim name of " ground-gru." It is characterized 
hy forming not in the shape of sofid ice, but of an irregular aggregation 
of filaments and crystals, growing up, as it were, from the stones, &C., 
at the bottom, and receiving successive additions as the frost continues. 
This fact of its mode of receiving accessions of matter is dwelt on by 
Mr, Farquharson, as opposed to the statements of some vrriters. Portions 
of it sometimes break up from the bottom, and float. Surface ice, how- 
ever, forms also in certain parts of the stream, especially in the more 
still pools. 

The author has observed the gru form only when the whole mass of 
the water was reduced nearly to the freezing point; and its occurrence is 
always preceded by a continuance of clear sky. Its increase is impeded 
during the day. When clouds intervene, it begins to be detached, and 
floats; often to such a degree as to choke the current and cause floods. The 
streams, however, speedily retire within their hanks, and then become 
frozen over at the surface, none remaining at the bottom. This is 
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I by the coaatrf people the Jlilting of the ke. The grounil-gru 
occiu-B most frequently during a calm ; though occaaionnlly also nith trosly 
wind. It haa been affirmed hy some writers to be alwaift associated 
with hoar-trost; this is by no meanB the case. 

Mr. FnrquharBon'B observations were made on the rirere Don and 
Leochel, both consisting of altemutions of pools and rapids. In the 
rapids the water is not more than a foot or two in depth, flowing over a 
Tocl^ bed, and impeded by numerous fragments and large stones : in the 
pools it has much less velocity and rather greater depth, witha gravelly 
bottom. 

On one occasion the author found the porta close to the piers and 
abutments of a bridge, free from gru, though in other parts it was 
plentiful. In some places, where the water was comparatively still, 
snpcrficial ice formed, but no ground-gru. lo one part of the bottom of 
a pool were tufts of water star-wort, (of a dark colour,) to which much 
gru was attached. In another part, stones at the bottom appeared to 
be coated with gru on the aide opposed to the stream; but it was only 
a loose aggregation collected there, and not firmly attached. In a deep 
and still pool there was no gru. In a shallow rapid, going over a rocky 
and stony bed, abundance of gru was formed. Much of this was carried 
down and caught by the rocks below, as just described. In smaller 
streams the gm is comparatively more abundant. Near a steep bank 
there is very little formed. In a rapid, a dense fringe of Phalaris arun- 
dinacea seemed to keep the water free from gru under its stiade. In a 
continued frost, the gru encroached upon the parts previously clear. 

M. Arago, in the paper before referred to, (which was also translated 
in the Edinb. New Phil. Journal, vol sv., p. 128,) refers the phenomeuoa 
lo &e three following causes. 

Ist The circumstance already adverted to, that in streams the 
lajndity of the current, especially in falls, carries down the colder v/alet 
of the surface, and mixes it with that at the bottom; so that the deepest 
part is here colder than in still water. 

2nd. The rough and pointed nature of the subslaiiceB at the 
bottom favour the deposition of ice, in the same manner as similar 
uspcrities form the nuclei for crystallization in solutions of salts. 

3rd. The motion of the Btrcam near the bottom is retarded by 
friction; tlius there is less impediment to the formation of the spicule 
of ice. 

Mr. Farquharson admits tliat these causes are all in action, but 
denies their sufficiency to account for the entire phenomena. He con- 
tends they will not explain wliy ice is formed sometimes at the bottom 
and sometimes at the top of the water. All these three conditions are 
present in those cases when the ice forms at the surface. According to 
U. Arago, ice ought altnai/s to form at the bottom of running water. 
M. Arago, however, it should be recollected, does not offer his explana- 
tion as a complete theory: he admits that there are some points yet 
undpl^nedi 

Passing over some other attempts at explanation, confessedly un- 
■ati^ictory, the author refers with commendation to the theory of 
Mr. Mac Keevor, though he conceives it Wiints a 6li(l,ht. e-xtt^%\csft, ^Vi\a^ 
he in fact proceeds to sujiplv. 
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This gentleman's principle is, that lieat radiates ikrougk tvala^. 
that the same laws prevail with respect to the influence of the etate ol 
the surface in promoting radiation, in water as in air. Consequently, 
the rougA euriace of the stones, gravel, &c., at the bottom, enable them 
to radiate heat, and cool fastest, and there the ground-gra forms. 

M. Arago remarks briefly upon this theory, that the radiatioa 
through water is easily disproved; and that if true it would not account 
for the grn being found only in running water. 

Mr. Farquhorsou conl^nds for the fact of the radiation; for whid 
he alleges certain experiments: viz, that the sun's rays collected hy a 
burning lens act through wat«r, and a glass globe of wafer itself collects 
them to a focus. He further insists on the clearness of the sky, which 
he found always associated with the formation of gru, as promoting the 
more rapid radiation; and the ice on the surface, as well as the shade 
of the bridge, the ree»is, &e,, intercepting it. But particularly he dwells 
'Upon the formation of the gm on the rough surfaces, and most eBpe<3ally 
on the dark eoloured leaves, and stalks of weeds under water. 

He remarks with perfect justice, that M. Arngo's lat condition will 
explain the distinction between still and running water.; but that the 
aanle consideration refutes his own objection against Mr. Mac Keevor's 
theory: this objection may therefore be dismissed. 

The main point, then, is the radiation of beat in water, and the 
experiments on which the author conceives it supported, as well as ita 
relation to darkness of colour. 

" Every branch of the phenomenon," be observes in conclusion, "is of 
easy explanation wben we admit the radiation ; and among the rest, a circum- 
stance to which I have yet made no reference, and that is the disappear- 
ance at the bottom of the water of the immense quantity of heat, 140" 
of Fahrenheit, which cunstitiitoa the caloric of Huidity disengaged, when 
water at 32° Fahrenheit is converted into ice at the same temperature." 

And in the follovring passage his explanation is well summed up. 
" The answer to our original question then, is, that ice is formed some- 
times on the suri'ace of I'unning water, and aorautimes at the bottom, because 
frost sometimes takes place with a clouded sky, which is incompatible with 
radiation of heat from the bottom of the streBm ; and sometimes with a clear 
sky when (hat radiation takes place through the water, in the same manner 
■8 an esperiraont of Dr. Wells proves it, goes on under a like sky, through 
the atmosphere. The bottom is by this cooled down below the freezing point 
of water, before the water itself. Ice is farmed on it, and its detachment by 
^transmitted heat from below prevented as long as the radiation continues." 

What, then, is the evidence adduced for the radiation of heat through 
water? that is, for its being able to take place from warmer surfaces 
under water? All that the author alleges amounts to this: that the 
sun's rays pass through water freely. This appears to Its simply the 
same confusion of ideas between the sun's rni/s and the keat, from bodies 
which have an excess of temperature on the earth, to which we have 
already alluded. These have no doubt been very usually confounded 
under the vague, common appellation of radiant beat. The sun's rays pass 
freely through all transparent subslances, solid or liquid, esccjt that they 
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mIFer a trifling iliminution, owing to the want of perfect transparencrj 

and wherever they pans they carry tlitir heating power with them. 

That radiant heat from hot maasea of matter (not luminous) cannot 
puss through any substance, solid, liquid, or even aeriform, without (at 
least) great diminution, is the conspiring result of all experimenten. 
That there are considerable differences in the degree of interception, was, 
as we have seen, the discovery of M. Melloni, who htis detected ex- 
tremely singular peculiarities in bodies in this respect. But amongst 
other results he has found most decisively that water w tiikoll^ imper- 
titeable to radiant heat, from terrestrial sources. 

Again, with regard to the radiation being grealcBt from dark- 
coloured bodies. This is brought forward by Mr. Farquharson, iis tri- 
amphantly established by the united experiments of a long list ot 
philosophers, whom lie names. The fact is, this is another common 
instance of confusion of ideas, into which many writers are apt to &11 
besides onr author. It originates, as in the former instaifcc, in the first 
place, from confounding the siin't rayt with radiant heat; and in the 
next place, confounding the lesture of the sur&ce with its colour, in 
terrestrial hot bodies. We have above seen that the experiments of 
Sr J. Leslie are on this point of a tendency quite oppodte to that in 
&vour of which Mr. Farquharson cites them, and we believe as far as 
experiments at present go, that the radiating and absorbing powers rf 
bodies in respect to simple heat follow no proportion at all to the 
darkness of colour; but wholly refer to the texture of the surface. 

The auilior refers to the authority of Dr. Stark; but we have 
already obswved that his reasonings have been, as we think, completely 
refuted. 

We miLst content ourselves here by referring those readers who 
may feel an interest in tlie sultject to the paper in question. Wc will 
merely observe, that in the particular instance to which Mr. Farquharson 
refers, viz., the formation of gru upon the leaves and stalks of a dark- 
coloured plant, there is no proof whatever that it would not form 
e<]UBlly well on similar substances of a light colour; and, in point of 
fiu:t, the circumstance noticed by M. Arago appears quite sufficient to 
explain the appearance: i<iz., that the stalks and leaves form nuclei of 
cryatalliaation, upon which the deposition of the minute crystals or 
needles of ice commences, and round which others are immediately 
iggregated, exactly in the same way as the crystals in a solution of alum, 
or other salts, are well known to form by preference round any small 
substance introduced into the liquid. 

The above considerations appear to us absolutely conclusive against 
the author's theory. Nevertheless, we think he has in this paper brought 
together a number of highly-curious new facts connected with the 
remarkable phenomenon to which it relates; and even these facts appear 
to us to furnish certain conditions which with one additional particular, 
go far towards supplying the deficiencies which are allowed to exist in 
the explanation. 

1. In the first place, M. Arago's distinction of the descent of the 
mer portions of water in the pools, and the greater or less prevention 
' flf it in the rapids, cleariy explains how ttie •mtxt u m o. cau&C\>«h 



4 



I 



mil nnf ™ ' 



iftTonrable to the production of ground-gm in the latter case, and not n 
the former, 

2. The supposed screening of the radiation by surface-ice, the 
bridge, plants, Sec, appears to us an instance of the non-causa pro causS. 
The more true causes, in these instances, seem to us to be partly the 
shelter from wind, but also and principally the diminution of the force ' 
of eddies, &c., (by which the colder water is carried down,) in the parts 
near the piers, side-hanks, &c. But, 

3. There is another distinctive circumstance not adverted to either 
by the author, or other inquirers, but which appears to us the most 
efficacious of all others to the production of the phenomena. The 
adjacent groimd, and the bed of the river, are first cooled down by b 
frost to a lower degree than the water; and thus the bottom will be 
rather colder than the incumhent stratum of water, even in the r^ds, 
where it is soonest brought to an equilibrium of temperature; and thb 
cooling doivn of the whole adjacent ground, of course, goes on most 
rapidly under a clear sky, by radiation at night; the ground in the bed 
of the rirer acquiring the same temperature, or nearly so, by lateral 
conduction. 

Now solid rock is a much better conductor of heat than loose 
gravel, or sand, &C., and the former, it appears, composes the bed of the 
lapids, the latt^^r of the pools. The former, therefore, conducts quickly 
away the slight excess of temperature in the running water of the 
rapids, and converts it into ground-gm. The latter conducts more slowly, 
and has also a greater degree of temperature to carry off; thus the gni 
does not form. 

Tins appears to us to afford a very probable solution of the problem 
on well-established principles; though we arc fax from contending that 
there are not even yet some circumstances in the case requiring further 
investigation. 

With respect to one point in. the author's remarks before quoted, 
th, the disappearance of the immense ijuantily of 140' of caloric of 
'fluidity, however extraordinary it may appear, we do not see how , 
radiation can explain the difficulty more than any other mode of carrying 
it off: for it must, surely, become sensible somewhere, by whatever 
means it bo conveyed. 

But we suspect the author has here perplexed himself by the not 
nncommon mystification in which this point has been involved. We 
will just state the case in a way which appears to us devoid of this 
ambiguity. Suppose 141 cubic inches of water at 33". Suppose 1 cubic 
inch instantaneously converted into ice: then, 140'' of heat are commu- 
nicated from this cubic inch to the other 140, Thus, each of them gains 
l" increase of temperature; or if a themiomefer were put into the water 
it would indicate 33° as the temperature of the mass; and the water as 
quickly loses to the air and surrounding cold bodies all the trifling heat 
it thus gains, as fast as new ice forms, or faster. 




Pf-^ 
aVKB, EviDHNCS, AND AdtANTAOBS of TlUt 
INDUCTIVE PHILOSOPHY. 
U. 
At flie present day, so common is tlie use of the term " Inductive Plii- 
losofhy," tliat, it may be prummied, there are fen persons who buve not 
&t least Bojae apprehension of the sort of inrcstigiition which it is used to 
deagnate. 

In its more general signification, this term is employed to describe the 
entire method of modem physical science, as peculiarly characterized hy 
resting on the appeal to experiment and observation alone; and as contra- 
distingaislied fVom the scholastic syst«ms, which proposed to reason down 
trards irom abstract principles to natural laws and ph<: 
inductiTe, on the contrary, ascends &om observed phenomena to general 
kwB and abstract principles. 

In its more precise and proper sense, however, " induction" is nnder- 
■tood to signify the process of inferring and collecting general results, 
general facts, or " laws," from a number of particular instances, carefully 
established on actual eiperi mental eridenee. It is the nature of the 
process, thus designated, and fbe principles on which it is conducted, that 
we propose to explain and comment upon. 

Now, it is clear that the first step in such a process, must be the 
collection and classification of a number of particular phenomena: the 
carefdl examination of a number of individual cases, in order to dificovet 
tome common property or cireunistance iu which they all agree, amid 
many others in which they differ, 

Doea then the process consist merely in this, that we examine every 
individual of a class, or number of objects before us, and, finding each one 
to possess a particular property, affirm that as a common property of the 
diiss? This, certainly, would imply no exereise of reasoning, and would 
hardly be worthy the name of induction. We should he merely affirming 
H proposition for whose truth we had the direct evidence of our senses. 
Vet perhaps among cases even of this sort, there may exist much differ- 
eiice as to the extent and labour of the research we may have to go 
through, in detecting the one property*, which is common to all the indi- 
vidual cases, and constitutes the characteristic by which we give them a 
ccmmon classification and a generic name: the aihrmation of such a 
property, as applying to the whole class, is termed the general taw, 
resulting from our induction. 

The point in which all the examined instances agree, may, indeed, 
be toanifest at first sight. But, again, it may be far otherwise; and 
though we havo all the cases before us (especially if they be numerous), 
it may yet require no small labour and skill to succeed in tracing out 
vihat ^e property or circumstance is in which they all agree, amidst a 
variety of others in which they differ. The first case requires nothing 
fiuther than the bare inspection of the instances. The latter may call 
forth much discriminative skill. The former is the work of the 
collector: the latter may involve that of the philosophe 
case other than the most immediately obvious, there is this to be 
temarked; and it is deserving of jiartieular attention-, it. is aVtuoat gciNsmi. 
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that, in the first msI.iQce, the mind will conjecf orally fix upon 
property, which ia imagined (whether correctly or not) most likely to be 
the common one sought, long before a complete examination of all tbe 
individuals has taken place. 

Let us suppose, on the other hand, that we have not all the indi- 
vidual fccts hcfore us. We observe a certain number of them, and 
finding them agree in some property, we are almost invariably prone at 
once to infer, that all the rest possess it likewise. There is certainly a 
strong natural tendency in the human mind to do this, even upon very 
slight apparent grounds; to advance from individual facts to general con- 
clusions, — to bastard inferences from the known to the unknown; or, «s 
the case has been well described by Sir J. Ilerschel, 

" Such ia the tendency of the human mind to speculation, that, on the 
least idea of an analogy between a few phenomena, it leaps forward, as it 
were, to a cause or law. to the temporal'}' neglect of all the rest; so thai, is 
&ct, almost all our principal inductions must be regarded as a series of asceDta 
and descents, and of conclusions &om a few cases, verifted by trial on man;.'' 
(InlTod. Disc, in Nat. Philas., p. 163). 

But with what reasonable confidence can we do this? For instance, 
suppose that feeling a numl>er of balls in a bag, we take out a few, and, 
finding them white, infer that all the balls in the bag are white; is this a 
legitimate induction? Is it correct reasoning; is it not rather a most ground- 
less presumption? Yet it may he asked, does it not possess all the charac- 
teristics of induction, as they have been laid down by many logical writersl 
For wherein does the case we have supposed, differ from their commonlj 
cited example ; " This, that, and the other loadstone, attracts iron, — 
therefore all loadstones do?" Or why is not the former of these instanoei 
as good reasoning as the latter? 

The following distinction will perhaps assist us: — In the case of the 
balls, we cannot assign or imagine any conceivable reason why one should 
be white because others are so; any supposable connexion between the 
circumstance of the bolls being tt^ether in the bag, and their coloor. 
There ia not even any tendency to fancy or expect it. 

On the other hand, in the case of the loadstone, having observed 
the efiect, in a few instances, we feel a natural tendency to im^ne that 
the same magnetic property subsists whenever we perceive the same 
external characteristics. We cannot avoid being persuaded that there is 
a connexion betvreen a certain darkness of colour, weight, hardneaSi 
texture, &c., by which we recognise the miner^, and a magnetic power, 
though, perhaps, we could not assign the slightest reason for it. 

The only thing which seems at all to warrant the induction from a 
limited number of instances, is the reasonableness of such an intuitive 
persuasion. When, therefore, we have only a limited number of instances, 
which we can examine (and Buch is the case, in fact, in almost all 
physical inquiries), no inductive inferences can properly be made, unless 
we feel assured of some probable ground for expecting a common con- 

a to subsist between the individual eases. Can we, then, succeed 
a tracing any probable principle to which the existence of such a per- 
n may be traced? — Can we analyze it up to any ratitmal ground of 
belief? This is a most important point of our inquiry; and to it our 
attealion must nest be directed. 




A POPULAR COURSE OF ASTRONOMY. 

No. II. 




word AsTRONOMV is derived from two Greek words — x 
IvB^f, Tvhosc deriratioii is probably from nfuit, signifying to tend as a 
'akepherd, so that Aatronomos means Shepherd of the Stars. The deriva- 
tion from Bs-rnji, a star, and Mf*e(, a law, is, according to the Greek idiom, 
the same with this. 

Now let ua suppose (me of these shepherds of the stars, one of those 

I wise men, those Chaldeans, who, as they tended their flocks by njght, hod 

their attention first called to the varied motions of the host of heaven, and 

thus beguiled the slowly revolving hours of their silent watching. Let 

I ti8 suppose one of them, for the first time, and uninstructed, to be^a 

' his observation of the stars, with which he will have seen the great 

vaolt of heaven studded. He will soon perceive all these stars to hare 

a motion around him, rising from under the horizon to the East, and 

setting beneath it in the West; and the time occupied in this revolution 

\ to be nearly equal to that between sunrise and sunset. As these stars 

thus advance across the heavens, their places he will observe to be 

coBtinually supphed by others, emerging, as it were, from some space 

heoeath the horizon. These stars he vrill perceive not to move freely and 

, independently of one another, but to partake in a common motion of the 

' great canopy of the sky, round a certain point called its pole, whose posi- 

, tion is due North of him, and whose height from the horizon may, in our 

latitude, be foimd by dividing the whole distance from it to the zenith, (that 

is the point immediately above our heads,) into ninety parts, and taking 

about fifty-one of them. All the stars will appear to describe as it were 

bands of the sky, equidistant from that Pule. Or the phenomenon may, 

perhaps, be better described by supposing the whole concavity of the 

' heavens to turn round a line, drawn from bim to that point, as a globe 

tnms upon its axis. 

He will soon, moreover, he convinced that this revolution is con- 
tinued not only during the night, when he sees it, but during the day, 
when he docs not; for, at the beginning of the nest night he will find 
the very same stars, which on the preceding morning had disappeared, 
descending teeslward, now rising again eastward, having revolved during 
the day through EOme region unknown to him, and apparently beneath 
his feet, from the margin of the western to that of the eastern horizon. 
He vrill, moreover, perceive that there are certain of the stars which 
1 disappear from him in the light of the sun at daybreak, which, never- 
I thelesB, can never go below the horizon; those, for instance, which lie 
immediately in the neighbourhood of the point called the pole, about 
which the whole turns. This point lying a considerable distance above 
' the hcoizon, those stars, such as the constellation called Charles's Wain, 
I or the Greater Bear, which are near it, and consequently describe small 
I circles round it, can never pass beneath the horizon. The disappearance 
' of these stars in the daytime, he will readily attribute to the gccatci; ' 
brishtneBs of the Aajlight, as he perceives aitifiG\ii.\ \ii^ta Vo \ife tcii&.>CTC^:i 
" ' N % 
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scarcely Tisible in sunshinp, nnJ some of the smaller of the 
to be inTisilile in the inoonliglit. 

Aa of that half of Ihc grcnt sphere of the heavens which is aWc 
him. ho poreeives that there is a certain portion which hy it? rotation ia 
never made to sink below the horizon ; ao of tliiit half which is below 
him, he will conclude that there mast be a certain portion which never 
rises aboTe the horiEon. 

Hie vertex nobis semper Hublimia nt ilium 
Snb pedibuB Styx Miii videt nuuiPSqiiB profundi. 
Ifis conclusion will he, that he stands in the centre of a great hollow 
sphere, on whose surface the stars are sprinkled. That this sphere raoves 
continually round an asia, (vliose direction is inchned from him upivarda 
to the pole; but that he can only see one half of it, or a hemisphere, na it 
is called, at once. 

Impressed with this notion, let ua suppose him to move from the 
position in which he first stood continually in any given direction, as for 
instance, westward. lie will find that in each new position in which hi 
places himself, he still seems to be in the centre of a sphere of the heavens 
in which similar stars appear, and which apparently revolves like the first, 
and round the same axis*. But the same sphere cannot have two centres. 
If then, in his first position, he was really in the centre of a sphere of tlia 
heavens, it follows that in his second position, he is as certainty in tiie 
centre of a second sphere, and that there are as many spheres of the 
heavens, as he can take up positions; containing all of them, the same 
stars, and revolving all round ases similarly situated, and in the same 
I direction, without interfering with one another. This is manifestly absurd, 
1 he is soon forced on the conclusion, that go where he will he is stifl 
looking upon the same Iieavens and the same stars. And that in the 
appearance of a sphere, of which he seems to form the centre, there ia 
le deception of the senses. 
This view of the cose his experience soon corroborates; he finila 
that he judges of the distances of remote objects from one another, liy 
, the number and variety of other objects, which lie within the range of 
sight between them, — the mind proceeding in the process aa it were st^ 
Ivy step ; so that if there be no such other objects intervening between 
those wliich he observes, or if he can see none, he can form no idea of 
their relative distances. On a dark night, for instance, two lights, ono 
of which is greatly further from him than the other, will appear at the 
tame distance; since none of the intervening objects are visible to Hm. 
And for the same reason, the common distance nt which they appear will 
he greatly different from the real distance of either of them. The stars 
then, although they appear to him all at the same distance, may, in 
point of fact, be all of them at very difterent distances, and scattered 
anywhere through the realms of apace. 

He will arrive at a similar conclusion fr«m the appearance oC the 
clouds. A little esperience and observation will convince him thut these 

* That is, aa axis going dirough the aanie point in the havi'Ds — the Bune sbr, 
P — instance— oa l)eforp. The axia may be nppirontlj inclined in a poHtton diS^renl 
ttimt its liTHt positiuu, but still iatersect the heavens ^reciwly aa beToK. 
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point of fact, huge masscB of vapour floating at rest in the air, or 
rept over the earth's surface, id long irregular lines, by the uinds. 
et these appear to him to form part of the concave of the heavens ; all 
eir parts are pretty nearly at the same apparent distance from him. 
ad a long stream of them in motion to any point of the compass, instead 
moving in a right line, appears to wind arounrl him in a circle. 

Thus he clearly perceives himself to labour under an optical deception, 
vrhich all the objects situated beyond a certain distance, are made 
appear to him to form part of the surface of a sphere of which he is the 
ntre. And it follows that the stars may be fixed in any way, however 
regularly in space, and however far off, aad yet tliat go where he will. 
Ley may always appear to him to tic upon the surface of a spherical vitull 
Ice that of the heavens. 

Now let us suppose him to continue his journey in that western 
lurse on which he first set out. Journeying on continually, he will find 
imself at lost, to his great astonishment no doubt, in the very position 
om which he started. And in wlmtever direction, towards whatever 
]int of the compass, he began his journey, provided he continue to move 
;curately in that direction, he will find himself eventually to return to 
le some spot. 

Xow from this it is abundantly evident that the earth cannot be a 
intinued j)lane or flat surface, for, if this were the ease, the further he 
,oved in the same direction, the further he would certainly always be 
om the point from which he started. It must, in fact, be a surface 
ithout limit or termination, and returning into itself, like that of a solid 
jdy; such a surfiice being the only one from any point, in which any 
ne drawn always in the same direction wilt eventually return to that 
sint again. 

But perhaps it will be opposed to this argument that the journey 
ipposed to have been taken has never, in point of fact, been made — that 
[> one has ever set out from any place on the earth's surface, advanced 
ith his lace always in the same direction, until he returned to that place 
-this is very true. Bat suppose the case of a number of different indi- 
idaale respectively performing different portions of this journey, and all 
igistering and comparing their observations, and the case will be brought 
ery nearly, if not entirely, within the limit of that which has actually 
een effected. 

Xiook at the matter, however, in another light, and the nautical 
tperience of every day presents us with a conclusive eiperiment. Sup- 
Me a vessel to set out from the port of London, and to sail so that her 
anrse shall always be either due west, or due north, or south, or between 
lese pomts; or, in other words, let her course never be in any degree 
>wardB the eastern point of the compass. Now, it is clear that if the 
uth were a plane surlacc, or a surface of any kind which extended 
idefijiitety, so as not to return into itself (enveloping a space within it), 
ship sailing thus could never return to its port again. She might wander 
n and on to eternity; but until she put about, and took an eastward 
aurse, her voyage could never terminate in the haven whence she be^aii 
L Now this is what is done continually. Vessels are wvvi Vo ?ai. wft-c^ 
is weeks, trom the port of Liverpool, on a south-weslpm cwvwsft \a 'iNift. 
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latitude of Cape Horn; they then take a north-westerly course toTsB \ 
Diemen's Land or New Holland; from thence tliey continue their voy^e 
Btill in a north-westerly direetion, probably to some of the islands of the 
Indian Arehipelago, or to Bengal; and thence again sailing n'estn'nrd, 
but towards Uie souik, they double the Cape of Good Hope, and, coming 
round northward, ihey find themselves approaching the region from 
which they set out; and at length make the very port froni which they 
first sailed. 

Here is a voyage, then, made continually towards the west, brinpng 
the traveller again to his home; a line drawn continuaDy towards file 
same parU returning into itself. Now such a line can only be drawn 
upon a surface which returns into itself and eucloses a solid. This voyagt 
would be utterly impoaaible, as every one may see in a moment, if the 
earth were a plane or any continued unlimited surface. Were this the ct 
wandering on continually westward, you would wander on for ever. Now 
Toyages and journeys of this kind, have been made in every oonceirable 
direction over the earth's surface, and always with the same result. It 
follows, therefore, that the earth's surface, in every direction, returns into 
itself; nowhere extending to infinity. It is not, ibr instance, a cylinder 
of an infinite length, but finite diameter, which we may ^rd round its 
surface, but not in the direction of its length. Wc do not live about the 
vertex of a paraboloid or hyperboloid, or about the summit of a cone, 
whose inferior surface spreads out to infinity, and whose base reposes in 
the abysses of space. The surface of the earth is finite in every direction, 
and the mass which it encloses is one wholly separate and detached from 
every other. 

Now observe the importance of the fact which we have thus arrived 
at. Since the earth is a mass, thus separate and detached from any 
other, it reposes or rests tipon no other, as we perceive bodies here to rest 
upon one another. We have great difficulty in conceiving this feet, 
which is nevertheless demonstratively proved; it appears to us utterly 
impossible, and opposed to daily experience, that anything should repose, 
saii yet be unsupported, without any foot, or pedestal, or plane to rest 
upon. Alt this is easily explained, but it does not belong to this part of 
our subject to explain it. The reader must for the present content him- 
self with the broad fact, which has been absolutely and completely proved 
to him, that the earth is a finite mass, bounded everywhere by a surface 
which returns into itself; nowhere reposing or resting upon any other 
Boaaa, but, by some means or other, poised in mid space, by an indwelling 
«nergy,-or power, or some unseen influence from without. It is a solid 
Toam, — a lump of matter; or it is a hollow mass, having a sur^ice like 
S solid. 

The argument on which this conclusion is founded is per/eels 
an absolute demonstration. 

There is a common illustration of the fact that the earth is not, as 
it seems to be, njlal surface, but that it is curved, drawn from the manner 
in which a vessel first becomes visible, as it approaches the shore fiam a 
distant voyage, or disappears a» it leaves it; it is very valuable, inasmndi 
Bs any one may repeat tho observation for himself, by going only m &U j 
kaa the sea-coast. 
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If the surface of the earth be curved, iw represented in tbu figure^ i 
and the eye of an oLserver be placed at s, it is clear that to see any object I 



placed elsewhere on it, as at c, n, or e, he must look through the n 
of the earth in the direction of lines drawn from s to these points. Objects 
situated at c and d and e would therefore be invisible to a spectator e 
and, in fact, all objects situated beneatbahne,BB, drawn from s, touching 
the Bur&ice of the mass in tbe point s, whilst all ohjcuta above that lin^ 
would be visible to him. Thus, a high-masted sltip approaching him, i 
the direction edcba, or leaving him in the direction acdb, would, i 
long as the whole of it lay beneath this line, be invisible; and the fintfl 
part of it which found its way above this line, or the last part whicltfl 
remained above it, heing the topmast, would be the first to appear, or th^ I 
last to disappear; and thus, as it approached, the dilTereut parts of Ul 
would, in order, rise into sight, until the whole of it appearing abova | 
the line sb, woidd become visible; or, if it was leaving him, dnking J 
more and more beneath that line, as it receded, the whole would become f 
gradually invisible. 

Now this is precisely what any person who made the observation 
would find to be the case, wherever he made it on the earth's surface. 

The appearance represented in the cut, is that which a ship always 
S as it goes out of sight on a distant voyage. 




e would also perceive that, if the earth were a perfect plane, or flat, 

t the topmast, but the stem, must, of necessity, be the last part visible. 
Here apain, then, he positively concludes that the surface of the earth is 
a curved surface. 

There is yet another proof of the curved form of the earth, which, 
like the first given, is a complete and absolute demonstration of its 
continued surface and finite dimensions ; and which, although in intro- 
ducing it, a fact will be ttvice demonslralcd (which is contrary to the 
rules of sound reasoning), it will yet be desirable to give, because tbe 
reader will be led on by it yet another step in investigating what is the 
real and accurate form of the earth's surface, and will be further enabled 
to fix its dimertsions, as well as its form. 

If an observer set out ftom any northern latitude, and travel south- 
I ward, he will observe the allifudes of the stars to the north of liini, or 
^fiel^eights above the borizou, continually to ^nuuis^i. Ttc^ "m^w( 
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through a. greater angle than whea innde to roll over an inch at the thidRi 
extremity, oi on either of the sides uf the egg. Now, the angular motion 
of the horizon of iin observer, triivelling over the earth's suifiice, may be 
ascertained by its angular approach to any fixed star; and it is found, 
by numerous actual observations of this kind, that when the horizon of 
an observer is made, in any two different places on the earth's surtikce, 
by a change of the same distance in his position, to roll over the same space 
(say sixty-nine miles), due north or south; it revolves also through rwy 
nearlif the same angle, approaching or receding from any fixed star by 
the same angular quantity. It follows then, with absolute certainty, that 
the earth is very nearly a sphere. Very nearly, because the angle through 
which the horizon thus rolls, in any two different places, is not exactly 
the same; it is slightly greater towards the equator than at the poles. 
The earth is, therefore, slightly mote curved at the equator than at the 
poles. Its form, in fact, is somewhat that of an orange: the polar regions 
corresponding to the parts about the extremities of the shorter diameter 
of the orange. 

Let us suppose our observer, by this time, to have acquired sufficient 
knowledge of geometry, to perceive (hat the angle through which his 
horizon revolves between any two stations is, in point of fact, the same as 
the angle made between two lines drawn from those two stations to the 
earth's centre*; and very little knowledge of geometry is necessary for this 
purpose. Knowing this ftct, it will at once suggest itself to him, that he 
may detennine the complete girth or circumference of the earth hy a verj 
simple process. He has only to move on until he has made his horizun 
to revolve through any given portion, say to the 3fi0th part of a complete 
revolution. He then knows that he has also made the line, drawn from 
him to the earth's centre, to- revolve through the 360th part of a complete 
revolution. The distance between his two stations is, therefore, the 360th 
part of the earth's ircumference. Let him then measure this distance, 
and multiply it by 360, and he will get at once the complete girth of the 
earth; this he will thus find to be about 25,000 miles. Now, knowing 
the circumference of a great circle of the earth, he can find the diameter 
of the earth and its solidity. 

The polar diameter of the earth is thus found to be 7899 miles, and 
its equatorial diameter 7925 miles. 

• Thus let A and B te tira positions of the obBtTver, 
and let AC snil Bu be perpendieuloFS to the horizooB >t 
those pointH wliic^h, if the earth vera aecuistely a 
aphpro, would meet io its centre. Let SA and re be 
alraight linee, drawn from a atjir to an obaer^'erf at 
tlie points a and b ; these lines are parallel, nuce tUe 
starieiniiiiLtel)' distant. Lot ah and gk bti tlio horiEom 
at A and n; tbon aro s/lH andTBK tlio altitudes of tin 
Htor, as Been from A and a; and the dosfent, or aJnkinEof 
the star, by reason of the motion of the observer frmn A 
to B, is tlio difibrenco of these altitudes. Now ante 
AS and BT are paralltl, therefore tbk is equal to bqa, 
and the difference of boa and sah ia QPa; therefore 
the djfferecee of TBK and SAH is QPA. a pa is there- 
fore the ditTerence of the altitudes of the star at the two 
observation. Now qpa = acb .*, &C. 
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SKETCHES FROM LIFE OF SOME EMINENT FOREIGN 
SCIENTIFIC LECTURERS. 

Wb suspect that Blackwooda Edinburgh Magazine is seldom consalted 
tlie ardent student of natural or applied science, and that if No. CCXLY 
of that powerfully written periodical should accidentally offer its table of 
contents to his obserration, " Paris Mornings on the Left Bank op the 
Seine," would scarcely, as a. title, induce bim to suppose that anything in 
harmony with hia pursuits would he found there. Il is more than pro- 
bable that he would not, agreeably to ita instructions, apply to page 296 
for fuTthei information. Under this impression, and ansioiis that this 
clasa of our readers may he able to enjoy a few minutes of these hrilliant 
mornings., we have made some extracts. We intend that these should 
conrey some idea of the energetic action of the moral apparatus with 
which the lecture-rooms of Paris are so richly furnished. 

In perusing them we are sure that the natural and hlameli 
sity which urges us to become acquainted with the persons and manners 
of those whom we admire and honour, will be greatly interested. The 
renerable Christopher, though wandering among Institutions whose legal 
protector is " a citizen king," forgets, at least in the specimens we propose 
to give, " the fierce democracy" against which he has sworn eternal war, 
and minghng with the doctors of the Sorbonne, puts on the professor's robe, 
and, with his usual Tigour, lectures on those who hare been all their lives 
lecturing to others. " Beginning at the beginning," he makes the usual 
flourish — chronological, antiquarian, and learned, but soon seizing the 
crayon, he sketches the locality and the furniture of the antique hall 
which he stands, and then with his wonted breadth, and more or less of 
finish, he selects a head, and dashes off a " study from nature." Eminently 
successful, both in his subjects and his effects, he thus presents 
highly characteristic portraits of some of the greatest men in the French 
capital. 1\ie force of these sketches will be universally acknowledged. 
We know that their JldeUlj/ must be assented to by all who have had 
the enviable means of judging. 

We can fancy ourselves once more in the vast and shabby 
phitheatre of the Sorbonne, sitting upon one of ils long and dirty benches, 
surrounded by a host of enthusiastic students, and waiting the arrival 
of the lecturer ; tCough the walls may be ill painted, and the ceiling 
smoky, and the furniture of the roughest workmanship, yet there is about 
the whole so perfect an air of business, that every one who enters, at 
once feels that he is in no place for display and ornament, but ia a 
thorough school for the investigation of science. In front is the long 
table with its load of apparatus all ready for use, whilst against the distant 
waD is the gigantic slab oh which the professor has chalked out his illus- 
trations, — and which, before his entry, the student is now busily copying 
into his note-hook. This slab has, indeed, been an ancient and a noble 
herald of information and recorder of discovery, and is well worthy of the 
honourable mention which has been made of him. We think that he must 
have leapt in his old grooves, in spite of his "gravity," absolute and sgecifiCj 
at the " Sahe" of the foUoy/ing gratulatioa. 



I 

4 




i 



VJO BKETCUKa FHOil LIFE UP S0MI5 

' Hail I old Slate of Rimorgne! what changes in the face of scieoee 
been represented on your face, sine* you were first brought from your 
dark cold bed, with marl for a mattreBs, and red gand-stone for a counter- 
Many a learned conjecture respecting your own bodily fonnalion 
has been hazarded in your very presence; yourself the theme of dUcuaaions, 
on nhicl) your own revelalions would have been candusive, had natUK 
permitted the unfolding of sublerranean secrets. Ail unnatural conspiracy, 
truly, was that of brother minerals, charcoal, sulphur, and nitre, wbich 
betrayed you into the power of man, and blew up your early attachmenta I 
What has not been dared and done in those qwtrtiert bruyani' of Paris, tiom 
which the river happily divides us, most venerable Schiatus, since you were 
flrsjt smuotbed and squared, mounted and fturaed ? All that Btainville 
quietly imparts, or Mirbel more strikingly exhibits, has been confided !«> you! 
Where be the mysteries that you have not assisted to simplify ? How oft has 
the fWMu/ormad'piwt of animal, vegetable, and mineral existence been can- 
vassed on your impartial square I How often boa your intelligent panel 
telegrapbi^d to the distant benches of the large audience, not only all the ~ 
discoverias, but all the Pseudo-Eurekaalt of the leamedl The hand of a 
Cuvier has lately swept over your plain I the creative touch of a ifussieu bu 
made fair (lowera spring up from your unpromising soil, amidst the winds of 
March 1 Myriads of insects, marshalled by St. Hilaire, have crept over yoar 
tableau vivanti\ Fishes have I seen, how often! in all the audacity of toil and 
fin, sporting upon your black seal Here the mountain has been bidden te 
rise by some daring geologist; there the continent has been abridged by 
encroaching waters; — sponged away while he yet spake! Comets have 
displayed their streaming banners, and clustering stars have sown their 
galaxy on that dark firmament I Nor is there, in fine, anything susceptible 
either' of exhibition or of demonstration, of diagram or picture, which hu 
l^ot ftimiahed its contribution, and been octrayed\\ on that most fertile field, 
which produ<-es, often on one day, its triple and quadruple harvests." 

Soon after the Veteran proceeds to the professors themselves. We 
I shall pass over those of metaphysics, history, belles-lettres, &c,, and take 
! nnly such as are occupied tvith physics. Here is tbe lecturer oa natural 
i history, 

Blainville. 

" What one cannot fail, 1 think, t« be most struck with at the Sorbonne, 

[ is that unambitious, unrbetorical manner cultivated by those enviaUe 

I teachers, who have devoted themselves, their talents, and sometimes even 

I their fortunes, to the study of 'Nature;' — who interpret her laws withoul 

, and present her in such advantageous simplicity to mtndi nut 

yet conversant with her charms. We have one Faraday, the French have 

I than oue. Is it possible, I bave aometlmes asked myself, that i 

naturalist can really be peevish ? Let them talk of you, Monsieur Blainvillt, 

OS the most ill-toropered personage that ever exhibited the fang of a rattle- 

snakeor the thorny lopkoderme% of a cere/rona(s*" or stickleback! bulwehav* 

mple means of ascertaining your indulgence to the persons «1k 

approach you for information, and are convinced that, au eontraire, you Ut 

mtially a good-humoured and au excellent specimen of our order of 

[ mammalia; we have attended your lectures regularly, and have not only 

-specimens of all your favourite lish, but can attest with what wonderfiil 
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sleight of hand your rapid chalk can gird on the armour of on OpAilet, 
gis'e its Highland clieekbone to the gurnard, spread itn soft pearly coating 
over the raockerel, or eiiiibit upon the ever-changing Held of the large Slat^ 
th« woDderful apparatus of the gymnotus' 1 We have also seen your book 
upon shells, or rather upon malacology*, which, while it displays the deepest 
researcb, contains abounding proof that clasuBcationa may be founded on 
philosophy. Yes! there are higher exercises of Ihe psychological functions, 
even in the study of this branch of science, than pinning a butterfly in a 
glare of cork, or drowning a beetle in alcohol. Surely there is nothing 
meaner (short of being positively vicious) than seeing some old collector, 
thumbing his dirty copy of Latreitle, conning over, to him, hard Greek 
names, counting the segments in the corslet of a fly, or noting the sub- 
divisions of the tarsus of a flea's foot. The study of nature, if this be such, 
90 pursued, and pursued no further, does positive barm, by bringing discredit 
upon the science of natural history, and debasing the philosopher down to a 
mef e accumulahir of specimens. 

" Monsieur Blainville is about 35, evidently of a happy crartsj, indefati- 
gable and enthusiastic now, as they say he was twenty years ago, and never 
tired or tiresome, though he lectures frequently for two hours at a time. 
Prom Uonsieiir Blainville I have learnt to be no longer astonished at the 
velocity of the swimming powers of the mackerel; he has instructed me that 
nil the Scombri i have this property of outstripping moat of their nei^bours 
in speed, and that this facility of motion (in which they excel all other fish) 
depends on the bifurcation of their tails. The Tunny and Dorax (of this 
family) swim at the rate uf eight leagues per hour! and the fleetest fliers 
among birds have this same peculiarity. ' The swallow will immeiliately 
occur, and thus a very interesting analogy is established between birds aitd 

" The 'wedus in terga ««fe*||'of Juvenal had perplexed commentalora ; 
but Blainville interprets the poet and the passage, by showing that the 
rhombus actually has this property of erecting his bristles, and in a way 
which is truly remarkable. 

" ' In birds, reptiles and insects, there ere some which have been falsely 
called apleroids^ , or apodn"; for they possess in concealment the members 
which their name declares them to want ; and this a 
flab, some of which have been falsely supposed apods ii 
ventral fin being concealed within their body.' 



thr( 



malogy also extends t 
"n consequence of their 

their ears ; in the scierue, these 
e in number. Of the percidtB, 
Dieppe and along that coast, I 
ihatically called, sting-flsh, whose 
o protect him from being driven 
s— just as the rower pushes out 
ir his boat-pole for the sama purpose. As the swim-bladder is found 
very large in some Qsh which swim little, and small in others that are expert 
and does not exist at all in the m ackorel, which is the llectOBt 
e know, the swim-bladder must answer other and more importani 
ends, than the one from which it derives its name.'" 

The next sketch is that of M. Pouillet, the professor of physics. 



' All fish have what are called 
stones are of a very large size, anil a 
which frequent rocks, and are coral 
show yuu here the api'tlos, or, as he is em 
large supply of spines is probably intended 
against the rocks by the lashing of the 
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POUILLET. 




" Monsieur Pouillet has (with the single exception of Dumas) the larpid 
olaas which the Scrbonne exhibits ; the number of his pupils cannot be IcK 
Qum GOU ; indeed, it is probably considerably above this calculation. 
o be about fifty, has keen hazel eyea, and a pleasing physiognomy, 
and lecCurea with that perfect ease, which none but a man thotoughly 
possessed of, and by, his subject, can assume. As the following passages were 
then new (o me, some of them may probably be so to others. 

' A contracted muscle, or one in the act to contract, increases prodi- 
giously in force, by the closer approximation of its molecules ; this is partly 
because as it diminishes in length it necessarily increases in thickness; but 
the difference of cohesive strength or tension between the living and the 
dead muscles depends mostly on the vessels which peri-ade the former being 
full during life, whereas after death they are of course empty; while thejare 
full, the force applied to the muscle acts equally upon all its flbres, and the 
tension of all parts being equal, the force is equally divided ; thus the 
strength of a wet cord or cable is far greater than that of a dry one of the 
same thickness, because the penetrating moisture gives an equality of tenBion 
lo its fibres.' 

" ' The power of adhesion noticed between two bodies placed in juxta- 
position, with a layer of fluid between, is not attributable, as commonly 
stated, to the partiality of atmospheric pressure ; this is proved hj putting 
two moistened surfaces of glass In contact, fastening a weight to one, and 
then placing them in vacuo, the weight will be found to remain suspended; 
that is, the thia layer of fluid interposed baa a double adhesion, by its two 
surfaces, to the two soUd surfaces with which it is in contact, and which it 
thus chains together. The action of all glues and pastes is of this nature, 
and is twofold. First, they act merely like water interposed between the two 
flat plates of glass, filling up the interstices of the bodies to be united, and 
so multiply the points of adhesive contact, and when they dry, the bond of 
adhesion becomes solid and confirmed. So, for I like to apply knowledge to 
knowledge, in what Hunter calls union by the first ' intention' (and wbat 
Aretffius had spoken of in almost identical phrase— itt1« w^i/ln ovttrei*), 
lymph (which is a fluid cement) is first eiTused; afterwards, as the liquid 
parts are becoming absorbed, the lips of the divided surfaces are more nearly 
approximated by the constantly attenuating layer, till they are brought 
within the sphere of mutual and permanent attraction.' " 

This account of M. Pouillet ia not so fiill as we could wish it. 
He is, however, a man so simple in his manners, and beset with 
80 few eccentricities of character, that it is very difficult to give any 
marked outline of his manner, notwithstanding that he is the most 
popular, if not the best, lecturer in. Paris. His characteristics, how- 
ever, are fluency of language, clearness and occasional eloquence 
of description, zeal in his cause, ease of manner, and constantly 
animated mode of expressing himself. He la certainly the finest talker 
vve ever heard, and the most perfect master of the crayon we ever saw. 
His outlines on the " old slate" rival is precision those of mathematical 
instruments. His principal attraction, however, is that perfect absence 
of self-esteem and pomponsness of manner, so peculiar to lecturers 
o{ this country. M. Pouillet is the antipodes of a " Doctrinaire ;" and 
. the ol^ect of his experiments and lectures appears to be less to. instinct 
■ At fitBl BigU. 
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his class than to adviltice or investigate tbose branches of scieni 
which they refer. The lecturer and his pupils gradually forget their I 

differeut relations, and work together as labourers in one calling, 

fellow-gleaners in the same field of science. The degree of sympathy 
which exists between them is surprising ; and the smile of M. Pouillet, 
his earnestness, his delight in the sueeesa of his experiments, his 
admiration of the grand laws of nature — all find an echo at once ir 
breasts of his auditory, for he and his class are identical and the tain 

This state of things Is to be found to the same extent in no other J 
class-TOom in Paris ; and thotigh it is said that there are other lecturers J 
more profound, we think there are none from whom so much is glee 
and that too so agreeably, as from M, Pouillet. 

We shall have nothing to add to the limoing of the professor of I 
Vegetable Physiology, 

MlRBBI.. 

"Mirbel is a very clear, unaffected lecturer, a most worthy colleague of I 
Blainville and Juasieu ; he looks like one of his own dried plants, perfect 4 
in its anatoniy. Iiut sapless withal. Hu adopts a quiet cunversalional n 
ner, and oonsiJera extreme accuracy in what ho states to be so imperative, 
thai if he occasionilly forgets himself, he always apprises his class of tha | 

" More fond of accurately ascertaining natural phenomena, than i 
imagining theories to explain their laws, or make them more striking ( 
attractive, he truly observes, that almost any fact in nature is mors beautiful, 
than the most excursive fancy can render it. His unreserved manner of 
stating his own changes of opinion, makes it evident that he is of llie few 
who do not fall into the " error of concluding from partial views or first ideas, I 
and then assuming, as our doctors do, a purely hypothetical generalization oR I 

" The procedure by which the bark of trees splits and peels off from the 
stem, was thus explained— the green envelope or bark fwhich, by the way, 
owes its colour to a minute portion of green pigment contained ir 
minute utricles of the vegetable texture) begins to split so soon as it has 
ceased to form those utricles in sufBcient quantity to meet the exigency of ■ 
the increasing diameter of the tree. Thus, in some trees, a very few years j 
are found sufficient to effect many and large lacerations of the bark. 

" Respecting the well-known fact in rural economy, of the necessity of j 
changing crops — of not requiring the same land to do the same thing twicp I 
in succession, the following excellent remarks were made. ' Every farmer J 
knows that be is obliged to vary his crops, nor does he ever think of exacting I 
com for two successive years from the same piece of land; but few are 
probably aware of the many explanations which have been proposed, lo | 
explain this apparent caprice in the earth. When it had been ascertained i 
that any pivoting plant (as turnips for example) flourished upon the soil- I 
where the year before the l/vlrs sfgeles* had waved their yello? 
supposed, by some writers on agriculture, to result from the radicles of this j 
class of plants having a power to make their way through the alreadj j 
impOFerisbed superficial layers, and striking deeper into a virgin soil where 
the power of itustentation was yet unimpaired. To this hypothesis it may be 
objected, that were the elements of nutrition and growth contained in the 
eaith, ^.nd these all that plants required for their support, then it WQuldb* 

• Gay MOp^ 
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^^^H ■ufficient to manure the com-Geld of the year preceding, to make il capaUa 
^^^H of a .second year's crop. This, however, is contradicted by experieaee, 
^^^V Pictct's account is not more satiBfactory. This writer supposed that the 
^^^^ circumstance of turnips succeeding corn (or of the succession of crops to 
F «ach other generally) was probably owing to different plants requiring and 

withdrawing, not the same but different elements, the supply of any of whieh 
L being limited, the earth ia amerced of some new and sustaining principle Ijy 

^^^H ereiy succeeding crop. This cKplanation, however, assumes that plants have 
^^^H a power of selecting their nutritive materials, an Eissumption not only bypo- 
^^^H thetical, but wholly contradicted by experience ; for plants are obaervi^ to 
^^^F take up indifferently all substances soluble in water. The speculatioi] of 
^^^^ DecandoUe is a third unsuccessful attempt, viz. : — that the excretions fiwn 
plants during their growth may act as poisons to the earth, and, after a 
certain time, so injure it, as to prevent the further growth of a plant that 
may have recently flourished t)iere. Such excretious he supposes to be 
emanations ftom the root, the remains of those juices which the earth and 
air conjointly supply, and upon which, in reality, the plant exists. But against 
even the very fact mentioned by Decandulle in confirmation of his opinion, 
that opium strewed upon the ground kills plants and renders the soil hence- 
forth unproductive, we may quote the much more apposite fact, that trees 
(and why not therefore, d fortiori, corns and grasses) grow and Sourish for 
entire centuries in the midst of excretions from their roots.' Mirbel^ own 
explanation is simple, and we think aatisfaetory. Plants require other 
elements fur their support, besides the elements of assimilation, and cannot 
thrive without them — for instance, there is silex in the cane, and there is 
lime in certain plants whose organization could not be complete without it 
The quantity of any such foreign ingredients in a plant is generally very 
small ; but the necessity for it may be presumed absolute. Plants cannot be 
oonstituted unless all the materials they require be furnished to them ; and 
indeed the same observation will apply to animals; deprive a ben of lime, 
her eggs will have no shell ; deprive animals generally of salt, and you ruin 
Ihoir power of digestion ; deprive the earth then of its soda, and you must 
supply its place by potash ; for salts arc the excitants of the growth of plants, 
and of the clovers in a very remarkable manner. The smallest quantity of 
sea'Salt has frequently been found lo effect wonders in vegetation. But the 
spontaneous formation of any of these salts is the result of very slow 
chemical changes, which have been at work for centuries, and when the 
natural and very limited supply is exhausted (as it soon will bo, if the earth 
be forced to give her increase), the corn of every succeeding year deteriorates, 
the field looks shabby, becomes chlorotic, and pines away; but allow the com 
to fall where it grew, the earth will re-assume the salts extracted from it 
during such growth, and the same grain will continue to flourish indefinitely 
— in short, a peck of salt is worth a ton of manure, and it is to the under- 
standing of this fact that we may attribute the luxuriance of the environs of 
Paris, where the soil is naturally of the poorest kind, but is made, by this 
simple addition, to yield its unequalled produce, and Xa fill its (lower and its 
fruit markets with plenleousness." 

M. Thenard, Le Baron ! is one of the professors of chemistry, and 
M. Dumas is another. They are thus placed in juxtaposition. 

" Two tavans, the most unlike in their manner, their mode of lecturing, 
their voice, their ensemble, but passing for equally good chemiats, give 
aJlernate courses, and instruct uuUHUally latj^e c\aase^," 
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We shall separate the pair, for the purpose oi' eitending tlie first, 1 
nt Imst, to somewhat of a whole lejigth. lie is too remurkable as on 
individual to be blended or associated with any other; and therefore^ I 
though it may be frith a feeble pencil, we shall attempt to fill in aome of I 
the blanks left on the cauTass by our great master. The following ii 
he has put la of 

Thenahd. 

" Monsieur Thenard is sn elderl)' person, and of somewhat unpleasant 
accuetl*. I understand, however, that lie (like many others) finds it eonveDient 
to have two manners, and I here speak only of his every day one of conducting 
himself to strangers. He appears to pride himself mure upon his peerage than 
upon his chemistry ; is notoriously chulcric, and detonates upon the object 1 
nearest to him like oneof his own chlorides. As wordy as Isceust, and having I 
a good wind, he can scold indefinitely. He speaks loud and without hesitation, I 
but often drops his voice at the most important word of his sentence, leaving I 
you an enigma to make out, instead of a Irulbloput by. His recommendation | 
to carry a piece of quick-lime with you in case of cold, and no fire accessible, 
was at that time a novelty. "You can get cold water,' ho obsened, 'every- 
where, and your lime has only to be slaked in any covered vessel, to afford a 
really excellent fool-warmer — indeed you may took your cutlet on a metal 
plate, under which lime is slaked.' ' 

Thinking this is incomplete, we have ventured to put in the following 
detail. The same remark may lie made as to his appearance aa haa . 
been applied to hia accueil, for no one can look on his broad toce, htacl^ 
curly, long hair, capacious forehead, quick, penetrating, and cunning eye, 
long upper-lip and wide mouth, together witit his squat and generally 
dirty person, and pronounce it to be otherwise than impleasant. Every 
observer, however, would at once set him down as a most active-minded, 
but odd-looking, personage, poaaessed of a great deal of very strong sense, 
but in whose character irritability, and a love of fun, are the marked 

He is a very difl'ercnt lecturer to M, Pouillet; he is more &miUar 1 
with his pupils, and there is more plaUanterie passing between them ; his 
style is extremely amusing and facetious, and frequently his lecture cannot 
proceed for minutes, owing to the convulsed laughter of hia pupila. He 
has gained the name, amongst the students, of " Le Farceur de la Sor- 
bannet ;" and hia theatre is filled almost as much by those who go to 
enjoy his jokes, as those who go to profit by his lectures. Hia fiice is 
watched most intently ; and when his eye brightens, and his head is archly 
tnmed on one side, the joke is known to bo on its way, and the pupils 
hail its coming with grina of merriment, or with peals of laughter. M. 
Thenard's last piece of buffoonery is aa much the subject of conversation | 
at the Sgrbonue, as was " Lord Norbury's last" in the Irish courts of j 
justice. I 

M. Thenard is, therefore, an amusing companion for an hour and a 
half, but we doubt whether chemistry is benefitted by his witticisms. On i 
many occasions, he descends from the philosopher to the buffoon, and I 
draws his class down with him ; whereas M. Pouillet, by being the earnest 1 






o( receiving a ptrson. 
The master of Demosttieiies ; he compoaed mxtj-fooi on^ii»> 
The Jester btthe Borbonne. ... - ■ ^r^ - . 
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tninister uf science, raises his henj-cra to the level of. the 

Tlie one creates a thirst for knowledge in the BtuJent, the other jokea 

for his leisure hours. 

His Btyle is full of light and shade, and is more stormy and abrupt 
than that of any one we ever heard. He is excessively fond of placisg 
himself in a dilemnia^-ot' inquiring of his class how he is to extricate 
' himself, — suggesting means that he knows will not answer, and then, 
alter playing with and enjoying the cmliarraSBment of his audience, 
be jumps unexpectedly upon the remedy, and laughs at the surprise 
and ignorance of his pupils. In his tones, in his reasonings, and in his 
experiments, his sole object seems to be — effect; he delights mora 
in astonishing than convincing; and, as might be expected ixom such » 
character, he is vastly rapid in his movements, and impatient in his expe- 
riments. It is then that the irritability of his disposition most shom 
itself. We recollect once witnessing an experiment, during which he had 
thrown himself into a dilenuna, like the one we have already mentioned; 
and after suggesting one ineffectual remedy after another, he at last, with 
a view to take liis audience by surprise, and to liberate himself at once, 
exclaims, " Mais, nous n'avons pas encore essayS avec de Vacide sulplm- 
rique." [" But we have not tried sulphuric acid yet."] The words were 
hardly uttered, before he bounces from one end of his table to the other, 
and with a self-satisfied grin upon his countenance, seizes upon the 
bottle, — when lo and behold — it is empty! His fury at the disapptnnt- 
ment cannot be conceived, much less described. Turning upon H. 
Barouel, his assistant, with the spring of a tiger, and raising up both 
his hands above his head, he screams at the top of his voice, " Mm 
Dieu, Mon Dieu, Monsieur Barouel, ou est Vacide sulphurique? Ok est 
voire lele. Monsieur Barouel. Crogev vous qii'on peuljaire des experience! 
saxs lete el sans acide sulphurique?" ^" Good Heavens, Good Heavens, 
M. Barouel where is the sulphuric acid? Where are your brains, M. 
Barouel? Do you think that anyone can make experiments without 
brains and — without sulphuric acid V} M. Barouel explains to him that 
the bottle was full at the commencement of the lecture, and that he had 
himself emptied it in his experiments. The class roars with laughter, 
and M. Thenard more than any one else. When silence is re-established 
he draws M. Barouel forwards, clapping him gently on the back, and 
looking archly at his class, he says, " Cest u» ton enfant celui-ci. 
Messieurs (M. Barouel is at least fifty years old,) c'esl un excellent enfant. 
Mais ilperd la tele qvelquefais, et quelquefois autsi deT acide sulphurique; 
et celtejbis-cij'ai cru qu'il avait perdu tous les deux." [^" He is a capital 
boy, gentlemen, an excellent lad ; but he sometimes loses his br^ns, and 
sometimes — the sulphuric acid ; this time I really thought he had lost 
both !"] Another laugh from his class ; more acid is brought, and he 
continues his experiment. 

In his laboratory, or after his lecture, he is very affable with liU 
pupils, and always encourages them to ask him for explanations cj tt 
jwirts of his lectures which they may not have understood. 

The pendant' to M. Thenard is thus delineated. 
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" Dumas h a perfect gentleman in his mntiners, and vcan his ribbons 
gracefully ; bis lectures are minute, without being tedious in detail. I 
consider him to be a very first-rate expounder of the dooirineK of affinitioB, 
He has a very large and attentive clasa, and doeii not glare around him like 
some dirty and mischievous hyoena, nor afioct the style of a rhetorician, while 
he is adding an oslde of antimony to a saturated solution of potash. His 
lectures abound in the most interesting facts; his experiments always sue- 
ceed ; what be presents to you unostentatiously, you remember easily, 
provided you arc fortunate enough to hear it Of the miscellaneous appli- 
cation of chemistry to arts, he indulges his class with an occasional and 
judicious selection, for it is clear that a course of chemistry should never 
merge into dissertations on dyeing and calico-printing. 

" Oxide of lead, water, and any fiit substance, duly mixed and heated, 
will produce a soap; but the same substance treated with Hoda or potash is 
preferable. The manufacturers of Marseilles (which supplies almost all 
France with Its soap) generally employ potash, though soda is sometimes 
used. Soaps are true salts; that is, they have an alkaline base united with 
one of three acids, either the oleic, margaric, or cotic; the first being 
contained in oils, tiie second in animal fats, the third in spermaceti. Soaps 
from which the glycerine'* has not been extracted, spoil in a short time, and 
therefore it is indispensable to efiect a separation. Fortunately, this sepa- 
ration is easily managed ; nothing more being required for the purpose than 
to mix sea-water with the oil which has become pasty in its progress towards 
perfect soap. A great deal of water (nearly tO per cent) remains in soap - 
after it is solidified. The different colours of soap are produced in different 
ways ; protoxide of iron makes it blue ; nut-galls black ; a green colour it 
formed by indigo ; transparent soaps are made by solution in alcohol ; soap 
for washing in sea water (which has not yet been mode in France) oontaba 
from 45 to 50 per cent of resin." 

As to M. Dumas, nothing can be more appropriate than the sketch 
here pven of him. On entering his class-room, he does not, like M. The- 
nard, plunge at once in medias rej+, and without preface recapitulate the 
whole of his last lecture, hut carefully examining most of the phiats which 
contain the elements of his experiments, he sees that everything is in order, 
and then taking out the papers containing the heads of his discourse, he 
straightens them, glances his eye over them, and after pausing a moment 
commences his address. His conclusion of the last of one of his courses 
was highly characteristic : " Man intention n'a point Hi de dicrire la 
pratique des arts, mais hien d'en Sclairer la Ihiorie. Ces details scien- 
ii^qaea qui effarouchent let Jabricans tTuii certain Sge, ne teront qu'un 
Jen pour Uurs enfant, qaand its atironl apprit dans leurs cMiges ux 
pat plui de malkimaliquet et un peu moin» de Latins un peu plus de 
Chimie, el un peu moim de Grec I" ^" My intention lias not been to 
describe the practice of the arts, hut to elucidate clearly their theory. 
These scientific details, which now terrify the adult manulacturer, will 
be mere trifles to his children when they shall he taught at school — a 
little more mathematics and a little less Latin; a little more Chemistry, and 
a little less Greek!"] Everything ho does has an air of earnestness and 
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IIiB appearance is much in liis farour; and you aee at once fcem 
his fare that he is a man of sound judgment, cool research, and firmness 
of characfor ; yet, at the same time, that his minil possesses a great deal 
of delicacy and reRnument. In his style, he ia C|uiet, unpretending, 
accurate, and minute ; warming seldom with his subject, although coa- 
Tincing you continually that he ia perfectly master of it. He is the mott 
gentlemanlike neat-looking professor at the Sorbonne. 

leaving the Sorbonne to visit the College of France, Mr. Notft 
presents ua with the following bit of forcible chiaro-oscnro and ridi 
cclour in the professor of general experimental physics, 
Amfbos, 
" The friend of Davy, and whilomc one of the great natural philosophera 
of France, is selected for this sketch, not from the space he at present OMD- 
pies in science, but for /a pe(i/e mmidie qwe po?n*, and the amiable old age be 
exhibits. You see a venerable nctoginaire'^, of small stature, clad in a coat of 
grotesque cut, on nhich the marks of climacterical decay are as visible u 
upon the excellent old man who has borne it for a quarter of a century. He 
hag parted with his teeth, his memory, and his elasticity of step, but he re- 
tains bis bonhommie, his delightful mannerism, and ever and anon exhiliits 
some flickerings oF that enthusiasm in the cause of science with which he 
began life, and without which nothing is to be done. 1 dare not, however, 
meddle with the splendid fragments of that genius which so ofl^n startles 
you into the conviction that a great man is really addressing you, I have been 
present at several amusing little scenes enacted between himself and hit 
pupils : and one or two are bo illustrative of amusing simplicity and a not-to- 
be-Buperannuated good-nature, that I shall venture to try their effect at 
eond-hand. On the very first day I went to hear him (it was an introdno; 
L tory lecture) he had so filled the Slate with first and secondary branches of 
' "the goodly tree of science as to leave no room for more boughs, unless by 
pping the head, and abridging the undue growth of the original shoots, 
pace was wanted, and the remedy should have boen at hand ; but, lo! the 
sponge had diiiappeared, and could nowhere be found, though the class shoved 
much empressement in seeking it. At last, with a look most comically solemn, 
the old genlleman drew out his cotton representative for a/ou/ardt, and look- 
ing first at the slate and then at the moacAoir}, plainly could not makeup his 
mind to sully its gaudy colours by exacting from it the office of the sponge. 
But while necessity and reluctance were contending for the mastery cfo his 
Ibatures, the sponge was picked up by one of the students, and eagerly pre- 
s«itcd lo M, AmpSro, whoso delight and manner of expressing it were irt&. 
sisttbly comic. Seizing it between both hia hands, as if to be sure that it was 
not the shadow of the veritable detergent, but the very substance that he 
held, he hastened to the door, and putting his head out, called to his assistant, 
I ^ la MoHire. in the happiest and most unconscious imitation of the de PouT- 
I ceaugnae accent— ^ Je Pai trouvl; c'est it dire, on fa irouve — il n'entend 
pas — (aside). Monsieur! . . . Ecoutez done!' . . . Then, at the highest 
pitch of his voice, ' Monsieur! no vous doonei pas la peine de la ebercher; Je 
Pai ici — on vient de la rainanser ,'' ['I have found it: that is to say, il is 
(bund. He doesn't hear me — (aside). — Monsieur! I say, Monsieur, don't 
trouble yourself about it ; Ihavo got it here — they've just picked it up !"] Then, 
quite regardless, and apparently unconscious of what the French joumalials 
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If.Wdl"' una vitie ejrplosjon d'Marite *' from Ihe clatis, he resumed as if nothing 
had occurred. He had heen lecturini; on the polariiatiun of light and beat. 
Bind had atuumed a square ruler and a pasteboard almanac tn represent a 
cylindrical ray and a transparent medium of transniigiiiun, when gradually 
wanaing with biu subject, ha began (as one la apt to do in leuturing) to 
describe parabolas with hia ruler, one of which encountered the tumbler 
(which ia here ifusagtf), and broke the pieces of glaaa into his eau sucreB^ 
— (without eau sucrie nobody could get on with a lecture at the (College 
de France or the Sorbonnu, though law and physic lecture with unlu- 
bricated fauces). Out of this half-demolished glass, he waa presently pre- 
paring to drink, when ha1f-a-do2en voices at once called out — ' Moraieur 
Ampere! eh! Mmtsieur Ampere, qu'allei-voia dt/nc fairef ['Monsieur Ara- 
pSre, oh Monsieur Ampere, what are you going to do?T hut he, nothing 
heedful of these exclamations, raiKed the tumbler to his lips, and began 
to Bip its now dangerous contents. Tn an instant one of the foremost in [he 
class springs forward and seizes tlie old man's hand, another wrests the 
tumhler itam his gro^p. A scene! profound silence in the class! The vene- 
rable man looks at them ironically, 'Thank you, gentlemen I — very kind of 
you t — but you are giving yourselves unnecessary trouble ; I took it for granted 
that my class understood the lawd of gravitation: — with your permission, 
gentlemen, I will first drink my eau sunrke, which I want, and will then give 
you a hint which you appear to want.' He now drank without further moles- 
tation, and then drawing in a lung breath.—' Eh ! comment. Messieurs, vaulea 
veu» quHl est eu du danger! — ne savez-vous donr pas que le verre est plut 
peaant que Feau' — ['What, gentlemen! then you thought there was some 
duigerl but arn't you aware that glass is Iieavier than water? And did 
JFBU not observe how careful I was to drink the contents of (he tumbler at a 
reaaonablc arigle ?'] Then, taking up the tumbler, he continued to incline it 
over the table till it was nearly horizontal, and so on, till the pieces of glass 
tdl oht, and the class laughed. ' Ahl si je I'avois bu A celte angle (d! — 
maia fm it6 plus adrmtH" — ['Ah! if I had drunk at this inclination t — 
but I was too knowing for that."] Here (for it was at the end of his lecture 
that this little episode occurred) a bright-eyed damsel went up and asked 
some question respecting the coarse of rays of light through certain media, 
but whether old Ampere referred her to his heart, as we should have done, 
we oQuld not hear. She coloured, however : her eyes seemed pleased with 
the interpretation given to her ijueslion, whatever it might have been, and 
they walked out together, a ' January and May,' separated only by the 
insecure partition of the pasteboard almanac which (he elder of the months 
Still kept in his hand." 

These specimens have raised onr anticipations to a high pitch. On 
the left bank of the Seine, and nearer its stream, there are many first-rate 
jBubjects wliicli we trust are already sketched in, and safely deposited in 
the portfolio of the artist. It is for these that we shFill eagerly seize and 
cat open succeeding Blackwoods ; and we think that n large class of our 
reoderB will sympathize with us. 

■ A loud hun 
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A POPULAR COURSE OF CHEMISTRY. 



Introduction. 
It maj not be uninteresting to the general reader, and the 
■indent, to present a brief, general, and popular view, of the mjaterioni 
art of Alchymy ; and thus exhibit the source from whence emanated tbe 
brilliant icience of Chemistry; this paper will, therefore, be devoted to the 
su]>i(tcts of the olden art, as introductory to those of the modem science. 
Enthusiasm for a favourite object not unfrec[uently estranges men from 
the path of patient investigation, and leaves far behind their better 
discretion : this is strongly exemplified in the case of those authors, who, 
in their zeal for very remote antiquity, pretend that alchymy is as ajjcient 
as the world ; and that some of tbe personages spoken of in the earlier 
pages of the sacred writings, not only understood tbe art, but also praotised 
it to a very great extent. Giving up this distant period, others ascribe 
tbe origin of tbe art to Greek ecclesiastics during tbe fifth and sisth cen- 
turies ; and even assert that alchymical manuscripts of these dates ore 
yet in existence ; but suspicions may be very reasonably entertained ihat 
they are forgeries of a far later age. The precise origin of alchymy ia 
involved in the darkest and deepest obscurity, which it is impossible 
to penetrate; but it would appear that tbe claims of tbe Arabians are 
stronger and better autbenticated than those of the Greeks: an Arabian 
writer of tbe seventh century, named Geber, is generally admitted to 
have been the first well-authenticated writer on, and practiser of, alchymy. 
The name of the art, and many of tbe terms employed in its practice, 
bespeak an Arabic origin; it would appear that the word alcuvhy is 
compounded of tbe Arabic particle Al, signifying Ike, and Kema, dark 
or secret. Alkema, therefore, meaning The Dark Art, or The Secret Art, 
its earliest disciples were called Alchemists, and afterwards Adeplt. 

Tbe writings of Geber attempted to prove that all metals are com- 
■posed of mercury and sulphur; and that, by altering the proportions of 
these two substances in any of tbe baser metals, such as tm or lead, 
they would assume the properties of the nobler metals, gold and silver. 

This change wag usually styled Transmutation; and it was sought 
to be effected through the i^ency of a substance (spoken of for tbe fost 
time in tbe vmtings of Geber), called The Philosophers' Stone, a frag- 
ment of which "projected" upon any base metal in a state of fusion, 
would cleanse it from its impurities, and transmute it into either gold or 
silver, according to the will of the operator. The principles of this 
alluring art, " like the refractory spirits of Arabian romance," soon 
..escaped from the bondage of those who had first conjured them into 
i. existence; and quitting tbe Eastern clime they were Introduced into 
b Europe, probably on tbe return of the Crusaders. Spain first swal- 
' lowed the golden bait ; her example was followed with incredible 
rapidity by Germany, Italy, France, and England; and alchymy was 
cultivated with a zeal bordering upon madness, from tbe eleventh to the 
sixteenth century. Hundreds of volumes made ibeir appearance in 
these centuiieB, relating to the art ot alcbym'y-, but it must not 'he 
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imngincd tliat tLese irritings were couvlied iti ordinikry languiige, c 
euch plain terms that every one might read and prolit by them ; for, on the 
contrary, the writers deemed their secrets fiir too valuable to be exposed 
ao openly, and therefore invented a curious style of language, replete 
with enigma, anagram, and mysterious symbol, ivbich none but the 
initiated eould decipher; novices who wished to penetrate the arcana 
of ihe dark art, were bound I)y an awfiil promise to abstain from 
revealing its mysteries, or even from holdirg converse touching them, 
excepting with those who could produce tlie requisite sign or counter-sign ! 
an4 thus, although the secrets of alchymy were known to many, yet the 
adepts all held good fellowship. 

It may, perhaps, be worth while to present a specimen or two of the 
style of these writings and their interpretation. 

In discoursing concerning the metals, — a class of bodies particularly 
tortured by tlie alchymists ; they use the terms Sol, Lnna, Mercury, 
Venus, Mars, Jupiter, and Saturn, meaning gold, silver, quicksilver, 
copper, iron, tin, and lead; these seven metals were those chiefly known to 
them, and were imagined to possess some mystical relation to the a 
planetary bodies both in aspect and properties. They also denoted thera 
by the following symbols : — ® Gold; J Silver; S Mercury; § Copper; 
S Iron ; % Tin ; I? Lead. 

Besides these names and symbols, they were known by a variety of 
others; thus. Gold is sometimes called "the Sim terrestrial," "the King," 
" the Lyon ;' Silver, " the Queen," " the Wife of Gold ;" Mercury, " the 
Mighty Cbilde and Sonne of Gold and Silver,' " the Eagle,"" " 

The alchymiat in appending his name to his writings, almost inva- 
riably conceaJed it in an anagram ; thus, for example, " Anobluh sock 
MiHi JD8*" will, if the letters are properly arranged, present the name of 
a fiir-famed alchymist, Michael Sendivohics. Another writer appends 
to bis writings the words " twice five irirNnnED," which simply mean 
the initial letters of his name W. C. ; the old nay of printing the 
letter W", being thus W, therefore WC is twice five hundred. 

The following is a specimen of their enigmatical writing : — " Hide and 
conple in a transparent den, the eagle and the lyon, shut the door close, 
so tliat their breath go not out, and strange air enter not ii " _' 
at their meeting will tear in pieces and devour the lyon, and then be 
taken with sleep." The interpretation of this is probably as follows: — 
Pat together in a glass vessel, quicksilver and gold, close the mouth 
of the vessel accurately, by nu'lling the glass, to prevent the vapour 
of the quicksilver from escaping, or being mixed with common air. The 
quif^silver will speedily soften it, and losing its fluidity, will form aa 
amalgam. 

Here is another specimen : — " Take the most ravenous grey wolf, 
which, byreasonof his name, is subject to valorous Mars; but which, by the 
genesis of his nativity is the son of old Saturn. He is very hungry, 
cast unto him the king's body that he may be nourished by it, and when 
he hath devoured the king, make a great fire, into which cast the wolf 
that he be quite burned, then will the king be at hberty again." This 
ft seateuce may be interprpted thus ; — 
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Take common gray antmiony, which may be reduced ta tte n 
State by meitiis of iron, but which is cloaely allied to the nature o 
melt it with gold, which it will purify ; upon the coutiuuation of a 
strong fire, the antimony will be dissipated, or form scoria» with the base 
metaU, and leave the gold in a pure state. 

One more example of their curious writing, calculated to mystify 
the uninitiated, is — " Visitabis, Interiora Terrse Hccttficando, Invenies 
Occultum Lapidem Veram Medicinam*." Now this would lead a stranger 
to suppose that it related to the philosophers' stone, or to Bome valuable 
medicine, whereas it relates to no such matter; the iiiitial letters of 
the words are all that are to be attended to, and they form the word 
VITRIOLVM. So that this sentence simply relates to a single well- 
known substance, — TfTRioL. 

The books On alchjmy are very difficult to understand unless much 
time is devoted to their study. They abound in obscure direetiona for 
performing transmutation, long arguments in favour of its possibility, and 
testimonials of those who had cither been performers or ^vitnesses of the 
golden work. It deserves mention here, that there were two classes, who 
passed under the title of alchymists, — tiie genuine alchymist, who firmly 
believed in the truth and possibility of his art, and unhesitatingly devoted 
his entire life and substance to its pursuit; and the pseudo-iilchyniist, 
who believed in no such matter as the philosophers' stone or metallic 
transmutation, but used them as a means of existence, by practising 
upon the credulity of the ignorant wealthy: these designing personi^;e8 
■were denoimced with every epithet of contempt and scorn by the real 
olchymist. Though at the present day we may smile at the exalted 
notions of the latter, we should reflect that frequently the manifold 
wonders 'of their experiments took them by such sudden surprise, that 
calm and dispassionate reasoning was neiit to impossible. Everything 
was new to them; they were the first adventurers in an unexplored mine, 
and though without data to guide their progress, they struggled on, and 
opened galleries into the interior, which have been highly useful to their 
successors. We, in the pride of our knowledge, and facility of operating 
wid reasoning, are but too apt to forget how much we are indebted to the 
kmg and painful labours of tliis very remarkable and despised class of men. 

The aIch3TnistB frequently imposed upon themselves, by putting 
■mall grains of gold amongst their materials, " that like seeds they 
might increase and multiply;" and when this metal suddenly and unex- 
pectedly re-appeared in an advanced State of the process, singular as it 
may seem, it was looked upon as resulting from transmutation. 

When taunted by the sceptic to exhibit their skill, they sometimes 
adopted ingenious but dishonourable metliods of imposing upon their 
ehallongers. They would conceal gold in felse-bottomed crucibles, or 
fesort to some processes of metallic precipitation, which served to eon- 
Tince the uninitiated that transmutation had actually been effected. 

There was a remarkable circumstance almost invariablv attendant 
the alchymist, which, to those who were not blinded by their 

ance or avarice, went far towards proving the fallacy of his art of 

.Yi^ttlK interkir of the euth, reeti^ing, thou dialt find tiie hid stone and tew 
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(TSBsmutatioa, namely, extreme poverty; for although he strenuoualy 
asserted himself to be the possessor of the philoaopliers' stone, capahic 
of turning lead into gold, yet he as constantly importuned the wealthy 
for the adTancement of money to entiLle him to curry on liis researches; 
and, strange as it may appear, numhers embarked and wrcekiid splendid 
fortunes in the work of transmulation. 

To such an extent had the rage for alchymy possrasod the minds, of 
all classes of society, and, as on old author qutuntly observes, " the estate* 
of heirs and heiresses wasted so fast," in the reign of Henry the Fonrtllt.. 
that an act of pailiament was passed, prohibiting the practice of 
alchymy: bat this act was seized upon with avidity by the genuine 
alchymist, and held triumphantly forward as a convincing proof of the 
truth of transmutation. 

In the reign of Henry the Sixth, things were so much changed, . 
that this monarch issued four letters-patent for encouraging alchymy, 
and dispensing with all statutes and prohibitions to tho contrai^ 
Allured by the hope of some sort of gain, either of place, purse, or 
power, fidse alchymists now sprang up in crowds. Wider than ever now 
spread the notion of making gold by art. Royalty eucoumged it; and 
removed all pains and penaltius that had been attached to its practice^, 
the €»nseijtience was, that these wnnberlesa impostors went about, pre- 
teoding that they were in tho possession of the philosophers' stone, imd 
offering to communicate the secret of making it for a suitable reward. 
The amount of persons M-ho were found credidous enough to be duped 
by such palpable impostures was really astonishing. 

The very circumstance of claiming a reward for the disclosure ought 
to have been a convincing proof that there was no golden fleece to dispose 
of; for it is absurd to suppose that a man would stipulate for a pecuniary 
reward to divulge that, by the agency of which he could create tons 
of gold at pleasure. These adventurers persuaded their dupes to pur- 
chase enormous q^uantities of lead, in order, as they said, to " have stuff 
enough to project upon;" the surreptitious sale of which enabled the nuody 
artist to obtain gold, which at a convenient season he melted in his 
nucihles, and eshihited it to the delighted eyes of his patron as the 
result of projection. DisAlning to mingle with this crew of impostors, 
the true alchymist still pursued his labours, amidst the obloquy with which 
the pretenders had covered his art. In defiance, however, raf his puinliil 
watchings over the flaming fiimace, and the glowing crucible, gold did 
not become more abundant with him: pale, wan, and care-worn, he 
was brought to the verge of the grave by incessant privation and toil, 
and frequently sank in the most abject poverty, in pursuit of tho golden 
phantom. 

Conjointly with transmutation, two other objects were sought afterf 
namely, the universal medicine, and the universal solvent; the circumi 
stances which produced the notion of the lirst of these, appear tohiiTS 
beou fle follows. Gold was deemed an indestructible metal; and it was 
therefore imagined that prepnmtions of it being laken as medicine, 
might confer the same property of indestructibility upon the human body, 
1 give immortality to tlic jiJehymiat. The Bea.ie\i a.ftct ftviaVSiwit 
Wma, tbeTcfaiv, umlertnkcn amidst the de.idly cTiXv^tiCiTva (<^ 
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l&boratnry, and carried on with much ardour and impetuosity: but tiioa^~ 
medicine was much benefited by the digcovery and introduction of many 
valuable remedies during the aeiirch, yet diseases and death made no 
distinction between the profound adept and the meanest of mankind. 

We are at a loss to divine the intended use of the univenal 
solvent, or alkakesl ; nor do the alchymista condescend to inform UB 
■ much about its properties, save that it was to reduce to the liquid state 
all substances with which it came in contact. This appears, at fiist 
■ight, a preposterouB inquiry, for it may be asked, in what kind of vessel 
could a substance capable of disaolring all things he contained? Modem 
chemistry, however, has succeeded in eliciting an intensely active sub- 
stance, capable of dissolving all things excepting platinum. Now, it is 
not unlikely that during some of their curious and long-protracted pro- 
cesses the J accidentally hit upon this intense solvent agent ; and finding 
it incapable of being confined by ordinary vessels, platinum not being 
known to them, they at once styled it the universal solvent, and imagined 
it to possess extraordinary powers. 

Such, then, is a brief and very general account of the progress 
of the art of alchymy, and its three grand objects, — Transmutation, the 
Elixir of Life, and the Alkahest. Ages were devoted to their pursuit, 
and innumerable volumes written concerning them. In these, may be 
found many most curious facts and observations, which prove that the 
alchjmiists were a class of men of fiir greater talent and abilities than we 
have been generally willing Xa admit. " The profoundest views of genius 
are everywhere to be found in their writings, allied with the moat eitra- 
ntgant ideas.* 

Alchymy rapidly declined towards the close of the sixteenth century, 
and during the seventeenth its destruction was nearly complete. A few 
only of the most enthusiastic adepts then haunted its romanric ruins, and 
indulged in its golden dreams. These were at length dispelled by the 
gradual emergence of the science of chemistry. Like the fabled phoenix 
^^^^ of old, it sprang from the ashes of its parent; and rapidly soaring amidst 
^^^L the most elevated sciences, proudly asserted its excellence and importance. 
^^^H Chemistry cannot be said to have existed as a science before the 

^^^V seventeenth century; for although we find is the writings of the later 
^^^^ alchymista, many curious discoveries, these remained useless and un- 
r applied so long as the minds of men were occupied with the three grand 

I desiderata. During this century, many philosophers of sound judgment 

^^^^ were induced to examine the ruins of alchymy, ajid endeavour to place 
^^^^L some of its materials to useful account. Divested of sordid nodona, 
^^^H and anxious only to enlarge the boundaries of natural knowledge, they 
^^^H examined with much labour and skill such processes as appeared likely 
^^^H to ofi'cr useful results; classing operations and facts systematically toge- 
^^^^B ther, and explaining them all in plainer language. Some of the more 
^^^^K important compounds were introduced into medical practice by eminent 
^^^F physicians, with great success ; others were applied in the arts and 
I nianuiactures with a similar result. A host of philosophers entered upon 

this interesting field of inquiry, and the results of their united investiga- 
L tions soon conferred on chemistry the form of a science. 

^^H _ At the pKsent day, experimental ctemislvj ^aa attson^ 11 
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and magnilicenee. Tlie pages of its annds are adorned witli namei 
which demaHii our reyerence and gratitude: "it has heconie a neeeasary 
branch, of every liheral education," and has certainly " contributed at 
great a share towards increasing the resources, nr adding to the welfare 
of manlcind, as all the other sciences united." Chemistiy now imprisons 
not its Totary in the close lahotalorj to toil after the golden phantom 
of transmutation, the enviable elisir of immortality, or the mysterious 
universal solvent, coramandB him not to calcine and mix his medicines 
under certain planetary signs or influences, far less to distil the human 
skull, under the idea that as it is the reservoir of the most subtile spirits 
of the body, it must of a verity yield many good remedies for its dio- 
eases ; nor does it insult his understanding by inculcating the fanciful 
notion that bodies preserve their figure, in virtue of a complex series of 
hooks and crotchets, of points and interstices. 

The scene is gloriously changed ! Emancipated from the ^lls of 
alchymy, astrology, witchcraft, and superstition, Science seeks now the 
society of Truth ; and, leading her votary from the dark and secret cell 
into the bright sunBght of philosophy, she unfolds the wondrous book of 
nature to his gaze, and bids him become her "servant and interpreter." 
In frilfilment of this command he resorts to Experiment as the only trae 
index of contents to the mighty volume. However laborious such a 
proceeding may be, however uncongenial to the aspiring mind that would 
fain soar amidst the seductive regions of theory, yet true sterling know- 
ledge can never be gained without experiment. Chcmistiy may with 
correctness be called the universal art, for no production of nature escapes 
its operation. By its md the structure of the globe is examined, and 
substances are extracted of paramount utility in the arts of life. From 
the alpine granite, the mountain marble, the crumbling sandstone, aaj, 
from the very dust beneath our feet. 

Chemistry directs attention to the beautiful phenomena of animated 
nature, traces the curious and intricate changes which a seed undergoes 
during its germination, and its growth into a perfect plant. In its f^len 
leaves, which, to the careless and ignorant observer, appear dead and lort 
for ever, it discovers living germs, which may again become active in 
producing living and luxuriant foliage. It also teaches us the curious 
fact, that although the varieties presented by tlie vegetable world are so 
widely different in external structure and character, yet they are all, 
with very few exceptions, constituted of the same elements, which are 
but few in number, and whose proportions arc but very slightly varied. 
It matters not whether we subject to examination the oak, die pine, 
the willow, the lily, the hchen, or any other product of the v^etable 
world, each will yield up only three, or at the utmost four constituents, 
the further developement of which baffles the utmost skill and ingenuity 
of the experimenter. The continuous support of vegetable and animal 
life, chemistry proves to be dependent upon the atmosphere which sur- 
rounds the earth ; and that the withdrawal of this aliment to any extent, 
impairs the powers of vitality. 

The wonderful skeleton by which the animal body is supported, ig 
I ascertained to owe its strength and firmness to the pteaeace q^ 
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!tal, and a non-metallic subatance barely inferior in inflammabffi^ 
I These three distinct and opposite bodies are, by some recondite and inot 

I plicahle operation of nature, absorbed singly into tbe animal system, and 

j accreted into hard and compact bone; chemistry teaches yet further, that 

the Eamc constituents which are found in all the varieties of the T^etable 
I kingdom, compose alt the softer aolids of the animal frame, ^ough com- 

^^^ bined in other proportions. 

^^^L In the recesses of the gloomy mine, when threatened with instant 

^^^H and complete destruction, chemistry teaches man to protect hia flaming | 
^^^P taper with a thin metallic shield ; and thus armed, fearlessly to continue 
^^^ hia researches. By this secure and warning light he obtains Lis minend ' 
I fuel, whose combustion enables him to warm his dwelling, and to dis- t 

I engage a usefiil metal from a stone, which the artisan fashions for the ' 

^^^^ purposes of the philosopher, the agriculturist, and the warrior. I 

^^^^ Chemistry teaches that this valuable mineral fuel contains on aeriform I 

^^^H principle, admitting of extraction in an insulated form, and eminently r 
^^^H combustible and luminous. It teaches to operate upon it in suitable 
^^^^L apparatus, to store it up in vessels of vast magnitude, and ultimately to 
^^^^K (caiiMnit it through tubes hundreds of miles iu extent, in order to furnish 
^^^^B B means of brilliant illumination, during those hours in which the sun 
^^^^P is sunk far below the horizon. 

^^^^1 Chemistry examines the cause of dew, rain, hail, and snow, | 

^^^H expounds the active parts which they enact in the vast laboratory of ' 
^^^^P nature, instructs man how to reason calmly upon the airfiil and astound* 
^^^* ing phenomena of the volcano, the tempest, and the thunder-storm ; and 
like a mighty enchantress, places in his hands a talismanie rod, whose 
metallic point, elevated towards the thunder-cloud, quickly disarms it of 
its destructive fire, and conducts it, innocuous, to the humid recesses of 
the earth. 

The mere contact of two metals gives birth to one of the most 
astonishing agents of chemistry. Gifted with intense and almost incre- 
^^^_ dible enemies, it resolves the most refractory compounds into their 
^^^^L elementary constituents, and entirely suspends the usual course of 
^^^^K attractions. From the ashes of a plant it emancipates a metal, which 
^^^^P floats and bums upon water, and inflames on the contact of ice. The same 
■ powerful agent, when modified in its intensity and properly conducted 

r through an animal body, newly deprived of life, excites its powerless fibres 

i into activity, and enables the esperiraenter to make a fearful approach 

^^^^ towards the mysterious and incomprehensible principle of vitality. The 
^^^L dark and ponderous loadstone, which for ages has been exclusivalj 
^^^H employed for guiding vessels safely from clime to clime, chemistry has 
^^^F compelled to serve another purpose, and to elicit sparks of briUiant light 
^^^ at the will of the experimenter. The limpid spring, the babbling brook, 
f the giishing fountain, the mountain-torrent, all yield up their secrets to 

I cheniical research. Their peculiarities are all examined, and found to 

^^^ depend on some impregnation, metallic or sulphureous, earthy or gaseous. 
^^^L Tbe wide waste of waters also offers " ample room and verge enough" 

^^^1 Icir extending the dominion of chemistry ; the saline taste of the ocean's 
^^^H wares is loo remarkable to pass unheeded, and the cause of this pecu- 
^^^^tSan'ty is found ta depend upon ftic YTeaence o^ Bc^twi. "^vsoa com- 
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pounds, all of which may be extracted, and applied to uaelul purpose^ 
in medicine, arts, manufactures, and domestic economy. 

Shells, corals, and other murine productions, are all examined, and 
their composition ascertained ; the animated beingg which inhabit the 
Tast and wondrous deep, are discovered to breathe atmospheric air, dis- 
solved in the water so as to suit iheir peculiar organization. Nor does 
chemistry pause here in its researches; it discovers that the waters of 
the gushing spring, or the briny ocean, when freed from earthy and saline 
inipuritiea, may be changed ftyim the liquid state, and resolved into an 
explosive misture of gases. It shows that these, when oitfuily burned 
together, produce the most intense heat; and their compound flame is 
applied successfully in metallurgy and other arts. ^Vhen urged upon the 
earth of marble, it evolves " intolerable" light, rivalhng that of the sun 
in the power and purity of its beams; which, directed through proper 
lenses, enables the naturalist to carry on his researches amongst the atoms 
of the creation. The sparkling diamond that we prize so highly, che- 
mistry demonstrates to be merely charcoal in a crystalline form; and 
that the valuable gem may be readily resolved by fire, into those aeriform 
matters which constitute alike the noxious exhalation of the Grotto del 
Cane, and impart a grateful taste to Champagne and Moselle. 

Chemistry also teaches inan that the sand on the sea-shore, when 
mixed with the calcined ashes of a sea-weed, and exposed to the 
intense heat of thu fumace-fire, quits its pulverulent form, and assumes 
that of a transparent solid, of astonishing beauty and utility. It is 
employed by the astronomer to form lenses of prodigious power, by 
which, properly adjusted, he is enabled to watch the motions and pene- 
trate the abjHsesof the starry heavens: without this interesting substance, 
many of the sublime truths of astronomy,— the researches concerning 
heat and light, — the natures of numberless aeriform bodies, would 
have remained unknown, nor could " the naturalist have investigated 
the forms and appearances of that wonderful part of the creation whose 
extreme minuteness eludes the observation of the unassisted eye.' 
In place of the clumsy wooden cups and uncouth vessels of coarso 
earthenware, employed in domesric use by our forefathers, we range 
upon our tables crystal drinking-vcssels, of the most elegant design and 
skilful workmanship; and spreading the same material into sheets of 
great size and regularity, we set it in the apertures of our dwellings, 
to exclude Hie rude winds, but to permit the cheering rays of light to 
enter; a luxury unknown even to the rich in former ages, but now- 
enjoyed by every class, the most indigent not excepted. To a similar 
process we are indebted for all those beautiful and elegant services of 
poroelain which adorn our tables; all the brilllaut and lovely colours with 
which it is tinted, are the products of the chemical laboratory, where 
they have been extracted from metalUc bodies, by the torturing agency of 
acids and fire. 

Chemistry presides over the production and permanence of ail tliose 
beantifolly vivid and varied colours which tint the fabrics of the loom, 
and points out to the manufacturer the method of simultaneously creat- 
ing many together ujion his goods, or of instantaiiei«i6\^ isatioya«^sSi»' 
and leaving the surface of an exquisite whiteness. Oiiv mQAe"m.\wNiA% 
faabioBB knve rendered these arts of paramount Vm^ortivacc -, a,n\,\Q. 



1 



I 

i 



rias 



rL.Ul COCHSE OP CIIEMISTllV. 



ilcndanT of 1 



F 

P junction with others, they contribute not only to the gorgeous splcndanT of 

the princely court, liut to the neatness nnd decoration of the peasant's cottage. 
I Whatever researches are undertaken by the chemist, his grandest 

results are utility, and the application of scientific principles to the arts 
and manufactures. "The true end of all science is to enrich human 
I life with useful arts and inventions." These are the words of the illus- 

^^^ trious Lord Bacon; and they are worthy of record in letters of gold, in 
^^^L the laboratory of every experimenter. The vast and rapid advances 
^^^1 which have of late years been made, not only in chemistry, but through- 
^^^F out the entire circle of science, may safely be referred to the steady pnr- 
^^^ Buance of the plan of " inductive reasoning" Imd down by this philoso- 
r pher, in liis Nmmm Organon. Previous to the appearance of Uiis sin- 

gularly acute and profound work, the Htate of pliitosophy was deplorable; 
and he who could frame the most fanciful theory, and incomprehensiUe 
hypothesis, or mystify his doctrines to the highest degree, appears to have 
been regarded with the greatest veneration. Truth was either entirely 
sacrificed at the shrine of self-aggrandiKcraent, or her fair proportions so 
distorted and mutilated, as to be almost undiscoverable. Elxperiment 
(saving aluhymical experiment) was scarcely ever resorted to; indeed, 
the philosophers of that day deemed its practice &r beneath their 
dignity; and held in sovereign contempt those who were the advocates 
for, or "makers of experiments," styling them "a tribe of idle curious 
people, whose philosophy consisted in making experiments on the gravity 
of air, the equilibrium of fluids, the magnet," &c. " A philosopher," 
said they, " should go no further than the amlemplalion of things, leaving 
the execution thereof to another set of men; tiiough he should have a 
certain tkeory thereof, in order to judge pertinently of them." 

The true philosopher, however, at length discovered that the con- 
templation of things was not incompatible mdi practical execution, and 
that the " lover of wisdom" could suffer no real degradation in the eyes of 
his fellow-men, by resorting to manual labour, in order to verify the 
workings of his mind. The splendid series of discovcriea that has 
been consequently made in all departments of knowledge, but especially in 
diemistry, has enabled man to work wonders upon matter, in all the 
Tarious forms of it with which he is surrounded, causing them each in 
turn to minister to his wants or his luxuries, and thus triumphantly to 
assert the truth of the Baconian precept, that " Experiment is the Iabis 
of philosophy," and that such " knowledge is," indeed, " power." 

The safety-lamp and the steam-engine are magnificent examples 
of the apphcation of refined principles of science to purposes of practical 
Btility; and they constitute two of the brightest gems in the diadem of 
experimental philosophy. Nothing is now considered beneath the notice 
of the true experimentalist; and facts or observations the most simple, 
have given birth to discoveries and results of the greatest magnitude 
and importance. 

In chemistry this is perpetually occurring; and with the view of 
showing how intimately its admirable laws and important principles are 
connected with arts and manufactures, and with various operations of 
constant occurrence in domestic life, it is intended that the present in- 
trodactory paper shall be followed liy a, senea, %i\mft i (asailiar but a 
lected and strk'tly accurate \icw «i tUe scitwe awi Wss w^\Xwj " 





'the gallery of rnACTICAL SCIENCE. 
No. II. 

1. Mawby's Lectube UN saving Lives from Wrecks. 

2. Automatic Ship AND Sea. 

3. Magnetic Needle. 

Manbv's Lbctvre; Wednesday, 24lli February, 2 p.m. 
tJ Manby iJelivered, in the Long Room of the Gallery, a lecture 
on the most efBcnoious means of Kiving the lives of shipwrecked sailors, 
and illustrated hia description - bj numerous models of the rarious 
apparatus invented by him ; and which is happily, now, reiy estensiTely 
and succesEfuJly used in many instances on our own shores, and in seTeral . 
other parts of the world. I 

'(Tiis Teteran in the cause of humanity, aStet an application of nine 
and twenty years to the prosecution of his philanthrnjiic labours, seems 
to have lost little of hia energy. He gave, in a condensed form, the 
results of his long experience, and it appears that he can look back upon 
his past life and claim the singular and honourable distinction of having 
been the means of saving the lives of sis hundred of his countrymen, 
and of one hundred of foreigners ! Has he yet received ons civic crown f j 
He has latterly been pursuing his favourite object, that of rcscQing • 
Lis fellow-creatures from painful and horrible death, in other directions, 
and has now ready to present to the world, plana for the saving of 
drowning persons under whom ice may have broken; for the prevention 
of fires in buildings, and for the rescue of persons from houses, &c. in 
flames. 

The profits which may arise from his publication, he proposes to I 
devote to the construction of a complete apparatus, designed by him, for 
the assistance of persons immersed in water, in consequence of th« I 
giving way of ice beneath them, and which he is anxious may be ready 1 
before the ensuing winter, and thus prevent the possibility of the ri 
rence of the distressing events which happened on the Serpentine 1 
last Christmas-day. He also proposes to subscribe five pounds in 1 
addition. 

The Captain thought it his duty to make a statement, which, we J 
submit, would become the Humane Society to notice, in order to remove 
even the shadow of a suspicion of any misapplication of the sacred 
funds intrusted to their chaise. For ourselves we disclaim having the 
slightest, and are perfectly satisfied that there can be no real ground for 
any; but it is enough that some persona think otherwise, and that the 
statement has been publicly made. It is, that the late Dr. Fothergill 
left five hundred pounds to be applied by the Humane Society to the 
" prevention of shipwreck," and to " the preservation of shipwrecked 
numners ;" and that although the estimable devisor had been dead many ' 
years, not a solitary application of money to this object hajd ^et Wk^I 
Btade ]tf the Qiimane Society. 
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'ATic Ship asd Se^ 



^^^B Ifi our last Number we gave an account, in the " Standard Clock," of 
^^^H a combination of exquisite and carefully-couBtnictcd machinery, deEigned 
^^^B to attain an object of the highest importance, and certainly one of 
^^^ft the most difficult accompli ahment. The utility of such a machine aaj 
^^^H be cstiniatiid in » greater or Irsa degree hj erery one, hut its peonliar 
^^^H merits and construction can only be appreciated correctly hy the highly- 
^^^H scientific few. In the present article we propose to address a much 
^^^H more numerous class tlian the latter, in which we particularly Include 
^^^H OUT juvenile readers ; we oiler a subject, actuated by the same kdnd of 
^^^1 agency, hut liaving no pretension beyond that of being an agreeable object 
^^^H of observation, and which wc intend to make instnictiTe, by delineating 
^^^B and explaining the machinery tbrongb which its peculiar effects Die 
^^^ produced. 

The object wc have selected for this purpose is one lately added to 
the collection in the Gallery — a ship at se\. To those of our resdeia 
who may not have seen this automaton *, we must premise that it is one 
of the most successful attempts at imitative motion ever accomplished. 
It is perfectly free from all those interrupted staccato etfecta which gene- 
rally mar the finest productions in clock-work ; and it moat faithfully 
^^^ exhibits the eaay, ever-varying, and ever-blending changes of position 
^^^L and surface, which a steady stiff breeze will produce on a flowing br^ 
^^^H and a vessel under full sail. It is surprising to see how accurately two 
^^^r of the most magnificent instances of nature and art are embodied, and 
J^^^ their peculiar movements enacted on bo small a stage — a field of oceos 
heaving with life, and a man-of-war floating, sailing, and even vibrating 
with the roll of the waves beneath hor ; enclosed by a glass-guard, and 
au oval of a few hands area. 

The sympathy, if we may so term it, of the ship ivith the sea, is 
admirable; when she seems to overtake a wave, her how slides up its 
side, and is projected into the air^ as she rides on its breast, her st«m 
also becomes elevated, and her deck is, for an instant, horizontal; and 
then, OS she leaves it, her bow is depressed, and she sinks bodily down 
into the succeeding hollow. This last effijct is so perfect, that a. lady, 
visiting tha gallery, was heard to exclaim to her companion, " Do come 
away; that rabsidence is reallg so natural, that it bnngt all my recoHm- 
iions of sea-sickness about me." 

To give an idea of the actual size of our vessel, we may state tLa^ 
dam stem to stem, she measures five inches and a half, so that ake 
appears to be not much larger than her portrait in the annexed 
diagram. 

Though the effects are so perfect, yet the mechanism, it will be 
evident, is very simple. It is concealed in the model from the observer, 
by a membrane (r), which is attached to the hull, and thence extentting 
to the borders of the machinery-chest, is there fastened. This membrane i> 
very delicate in its texture, and estiemely pliant; it is not strained tigh^ 
but, on the contrary, left very full; and its surface is painted to represent 
n agitated sea. In all the elevations and depressions of the vessel, thil 

* A macliine that UoB t\ic power ul tqoVioix wVA™ iSsay, ^^H 





Arane of course accompaiues it ; but to tlie spectatoi 
the Tessel seem to be the e£Fect, and not the cause, of thi 

In the diagram (fig. 1), one of the containing plates of the 
machinery is removed, to show the connexion of the parts. A spring 
' in a barrel (n), communicates motion through a train of 
pinions and wheels (ft, e, rf), to two wheels (e,^), which have each the 
same number of teeth, and are geared together; on the axis of these 
wheels are cranks (m, i), which move two shafts (/, n), attached hy 
centre-pins (o, p,) to the keel {q) of the vessel. To this keel is also 
attached, by a centre-pin (i), a lever (r), which, resting on a fulcrum ((), 
is continued beyond to any convenient length, and has, near its end, a 
moveable weight attached («)■ One of the cranked wheels (/) is 
geared by a pinion and wheel ^g^ li) and an endless screw (i), with a 
fly (y), for regulating the velocity. 
^^_ Supposing the lever (r) to be removed, the crarita a.Tii 'livft ^ 
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(m, k,) (/, »,) vertical, aai tbe macluDery in action; it will be 
examination, that motion would be communicated to the vessel, but 
it would be simply vertical, a mere up-and-down movement, 
that the deck would always be parallel to the line in which it lay at 
starting. If we add the lever (r), centring it midway between the 
centre-pins of the shafts (o,p,), a very small, but scarcely a perceptible 
variation, would be produced ; but if now we place its centre-pin (a) 
nearer to the centre-pin ( p) of one of the shafts, than to that (o) of the 
other, we shall have the motions of the centre-pins so controlled by the 
radius (j /), that they move, both ascending and descending, nith 
different and differing velocities; so that the stem and the stern of the 
ship will rarely remain for two Bnccessive instants in the same level 

In the following diagram (fig. 
deck, wliich correspond to four 
the cranks. 

The arrrows indicate , 
the direction in which the 
cranks turn round. 

"When the cranks stand 
at o A, the deck will be in 
the position h t; as the 
cranks move to the position 
o fl, s will ascend to r, and 
T descend to v, and the 
deck will be at e v; during 
the chaiige of the cranks 
to o c, V will descend to 

w, V to X, and the deck will attain wx; let the cranks go on 
w will now asnend to y only, but x to z, v z becoming the podtion 
of the deck; as the cranks go on to the starting positions oi, Y will 
ascend to e, and z descend to t, the deck will arrive at s t, the portion 
whence it set out. It may therefore be seen, that in eacb interval <rf 
time, the motions of the stem and of the stem are different, one of them 
being alvrays greater than the other, and that at two points in the 
course, the one which ivas the greater becomes the lesser, and vice iierfS. 
It is owing to the ingenious introduction of the lever (r) into its peculiar 
position, vrith regard to the shaft centre-pins Cs,j>,) that this play of changes 
takes place, and the pitching of a ship in a brisk gale and higb-nmning 
aea, is so beautifully imitated. By the weight (w) tbis pitching can b< 
made quicker or slower, at pleasure. 

The invention is French, and patented. The names of T. C.Cailly 
And EvDEf are stamped upon the machinery-case. 

Magnetic NeEdle; Monday, 29lh February. 

The council of the Society directed that ; 
should be immediately constructed, and fi 
manner, by Mr. Saxton; and be deposited in the Gallery, for the pur- 
posf of effectively showing the variation, ownUtion, Sec., of the i 
needle, at Londaa. 





I. Optical hwestigatioits. I. Causlict. 2. Optical Intage*. By the d 

H. S. Johnson, M.A., Tutor of Queen's College, Oxford. Published b; 

Talhuyfl, for the Malhemalical Society. 

We congratulate the Uairersity of Oxford on the mstitution of a Mathe- 
matical Society. 'rtiB body, though we are informed it ia extremely 
limited ia point of numbers, is yet, we conceive, likely to be of great 
importance in furthering and encouraging mathematical studies, bo little 
generally pursued in that uniTersity, yet, as we have now abundant 
evidence, carried to so high a point by some few distinguished individu^ 
members. If it do nothing more than act as a printing-machine for 
memoire like those now before us, it will do much; hut we trust that its 
meetings may yet be productire of more extensive good. This society 

3 yet published only the two papers ahove-namcd, which, though 
printed as separate tracts, may in fact be regarded, in connexion with a 
s publication of a similar kind by the same autlior (relating chiefly 
to obserrations), as a series of investigations on some of the most ira- 
portant topics in what is distinctively called mathematical optics. 

With regard to the first, the subject of caustics is one which we 
cannot say much to illustrate, in the compass of such a notice as the 
present. A caustic is the luminous line or curve formed by the inter- 
sections of rays of light after reflection, at curved surfaces, or after 
refraction through media hounded by such surfaces. A familiar example 
Lside of a tea-cup, when the rays of a candle shine into it. 
On the surface of tlie liquid there will be seen a curved line of light, 
whose form, relatively to the circular outline of the cup, is represented in 
the annexed sketch. 

Buch curve8,fonned under different ^ — — ~~--~. ^ 

ciTOUmstances, are an elegant subject 
for geometrical investigation ; and have 
been treated by Mr. Johnson, in the 
tract before us, in a very original and 
beauti^ manner, accompanied by some 
iUostrative examples, which we believe 

Tlie subject of the second tract 
is one referring to matters more fa- 
miliar to every one who has aeon optical 
experiments, and of more general in- 
terest; and on which it may be w<?rth 
while to say a few words, to remove an ambiguity into which some writers 
&1L An optical image may be defined to be the formation of a distinct 
point of light for every point in the object whence a ray of light 
ori^nates, and in the same relative position ; so that these points of 
Uglit, collectively, (if their positions were marked,) wouhl gi' 
picture or resemblance of the object, cither exact\y avmiW,*) 
\^ ot ite proportions, according fo circumatances. 
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Bucli a rormation of toiTCBponding luminous points may talot-l 
in BeTiirul differont wajs; and the position of those points, and comfr- 
^ent depicting of the image, may be produced in several wajs; but the 

ice of an optical image is their actual formation bj whaterer means. 

Thus, in tlie simplest case of the- camera-obscura, the hole in Sie 
shutter and picture of external objects on the wall: iirom eTeijpartof 
the object (suppose the flame of a candle), a body of rays reach the hole. 
The minute aperture only allows a single narrow ray to pass; this reaches 
the wall or ekreeii, and, being thus limited and defined, and of sufficient 
intensity {since it is contrasted with the darkness of the room), will give 
(at whatever part of its course it may be stopped) u luminous point: all 
the other rays do the same in their respective directions; hence, at any 
distance, an image is painted on a screen. 

Next, let us take the case of a plane reflector. From the flame of a 
candle, as before, rays fall on every part of the mirror, and are reflected: 
but on no wall ox screen is an image of the candle produced: The inu^e 
is often said to be formed behind the mirror. Even suppose the silvering 
removed, a, screen placed behind will have no image depicted on it. 
When, then, is it formed? or is there any image at all? We reply there 
is none in the sense commonly adopted; but there is one formed in the 
eye (as a camera-obscura,) by the precise process of the last paragraph 
(modified only by the introduction of a lens at the aperture). It is matter 
of easy investigation, however, to show that these rays which fall upon 
the eye, come in the same directions as they would have if they proce^cd 
from n real object, situated at the same distance behind the mirror as the 
eye is before it. 

The same thing precisely may be said of convex refiectora. Th» 
eye is deceived into the belief that an image exists behind the miirw; 
and, from the course of the rays, we may speak mathematically of as 
imf^e existing there, but the whole is a geometrical fiction. 

With a concave mirror it will be said the case is difierent: here m 
can really exhibit the image on a screen; it is actually formed in the air. 
The eye, again, may be so placed as to see it. But diese are two totally 
distinct cases. They are each separately simple cases of optical images; 
but they are not related to each other: the image, as formed in the eye, 
is not an image relatively to the mirror. The rays come from the miiroF 
at from an object, and they forqi an image in the eye as a camera-obsoun- 
In the other case, the image is really one relative lo the mirror, and is 
formed {agreeably to our definition) by the small definite pencils of rays 
which, from each point in the object, come by a separate course to give 
each a luminous point, corresponding to the point of its origin, and thiu, 
collectively, an image. , 

This is, again, the case with lenses. The essential point, as befote, 
is here the formation of a separate defined focal point of light for each 
luminous point in the object. When these are formed collectively, there 

image. In convex lenses it can be depicted on a screen; it can 
also be perceived by the eye. But the two cases are again essentiaUy 
distinct; the one is an image belonging to the lens; the other to dw 
camera-obscura of the eye. 

Now'the image formed in the t;yi 



re&ttcttng Aurfiice, or tlirougli a reflecting me^inni, ax if from an afyecl, 1 
will be modified in a variety of ways, a«;ording to the course which those ] 
rays take; and the ohject of tho mathematical inquirer is to inTestigaie 
what directions will be given to rays, supposed, in the first instance, to 
come from a luminous point, and then to be reflected, or refracted, 
according to the knowii laws of reflection or refraction, at anrfacea either 
plane or of any giyen geometrical species of curvature. According to 
these conditions they will seem to come, as it were, from an object of 
very different shape, and the determination of this constitutes what is 
termed the mathematical investigation of optical images. To this subject 
Mr. Johnson has directed his powerful mathematical abilities, and has 
treated it in ,a very simple and elegant, if not wholly original manner. 
It would, of course, be entirely unsuitable to our pages to enter upon 
details; hut we will mention one result at which he arrives, which is 
somewhat singular. A straight line, or stick, wholly immersed in water, 
alwaj^ appears to the eye sensibly siraighl, though its apparent position 
is changed. Mr. Johnson was conducted, by his mathematical analysis, 
to a certain algebraic formula, which ought to express the nature of the 
image in this case; and instead of a straight line, (which would, alge- 
braically, be expressed by a simple equation,) he found a curve of a high 
and complex order. When, however, he proceeded to inquire more 
closely into tlie nature of this curve, he found that one part or branch of J 
it only, was actually concerned in the problem; and that branch n 
found to have the remarkable property of taking a form so slightly curved ' 
that to the eye it would be sensibly confounded with a straight line; thiu I 
evincing the singular accordance of geometry with nature in the midst of ■ 
apparent discordance. 

n. Perspeetive Rectified; or, Tlie Prina'ples and Application Demmtslrated 

With a New Method qf Producing Correct Perspective Drawings witkcm 

the Use of VaniMng Points. By Artkue pAKSETf, Professor < 

Miniature Painting and Perspective. 4to., IS Plales. London, LongmW 

and Co. 

Wb perfectly agree with Mr. Parsey in his opinions, both as t 

advantages of a knowledge of perspective, and the fecility of acquiring that 

knowledge by any one inclined to take the pains. Mr. Parsey has 

obviously thought much and justly on the principles of art; many of his 

obBervations are original and important. We are, therefore, surprised, 

that with his qualifications, he should have failed to see that Linear Per- 

tpeeiive is strictly a branch of geonietry, which can neither be learnt nor 

taught, but by a rigid adherence to mathematical deduction and demon- 

Btration. The fact, as we conjecture, is that the author has studied the 

■abject more with the feeling of an artist than with that of a geometrician, 

for his train of reaaoning and language are deficient in that precision 

and accuracy so essential to all mathematical investigations. 

There is no question but that the apparent forms of objects, as 
impSeMed on the retina, are modified by the construction of the orgms o? ' 
■ ■ I these forms that the artist endeavoure to ttu.-M.^et to \iia 
« when he dratvs hy ei/e, ns it is termed, and liis ^ovjct o^ i^w.^'i^ 



' 'trith judgment and facility will doubtlessly be increased hy a gemetA 

ncqnaintance with the rules of linear perspective: but this lust-named ; 

Travca all optical consideiutioiis, and ouly profeBses to furnish the means 

of delineating on. a surface, the contours of figures, bounded by simple 

geometrical lines and surfaces, as they would he seen hy an eye considered 

as a geometrical point: hence it is, that all ilelineationa obtained on these 

principles are, in fact, mcorrect, when viewed from any other than the 

jireciae point from which the outlines were deduced, and which is taken 

I ^ represent the eye of the spectator; the geometrical draughtsman, how- 

ft .ever, aware of this, shows his judgment by selecting his point of view, so 

1 that no ohvious distortion may be apparent in his outline, when viewed 

j-J^om any point indifferently as drawings usually are. 

e that the panillel lines of the top and bottom of a long wall 

r would always be projected on a plane into straight lines, but they are 

' projected into curves on the concave retina of a person standing opposite 

I the middle of the length of such a wall; and the lines in ([uestion do, to him, 

) ^em to approach each otheon either side of him, and yet present no 

le, an appearance which certainly implies that they are seen as curves''. 

A person of Mr. Parsey'a talent and reflection might make a valu- 

. able addition to the literature of art, by a work on the subject to which 

we have referred; but this is not the object of the work before us, whicii 

professes to teach the geometrical art commonly termed linear perBpective, 

and we must own that we regard it as a failure. 

The system recommended hy the author was that generally employed, 
before Dr. Brook Taylor and Mr. Hamilton, towards the close of the last 
century, placed linear perspective on its legitimate foundation, and gave 
it all the precision and elegance which distinguish it. We think, there- 
fore, that Mr. Parsey, in cndeayonring to simplify the apparent difficulties 
of the practical application of the principles established by these masteiB, 
has made an innovation without any improvement, and has really sacri- 
, "ficed both accuracy and intelligibility. 

He seems to overlook the feet, that on outline on paper ought to be 
the section by a plane of the cones of rays proceeding from the contours 
of an ohjeet by the eye; and that by faking the chords of the angles 
subtended by the original lines, the outline he deduces is essentidly 
^se, because he thereby assumes several unconnected planes of projection. 
For example, in his fifth plate the object is a cube, and he assumes the 
plane as twI parallel to a face of the solid; in this case the upright lines 
of the cube would have a vanishing point, that is, the lines representing 
them would not he parallel as he has drawn them; in fact the whole of 
this and several other instances, 
prevents the defect from being imme- 






his construction is totally 
though the style of the diagr 
diately apparent. 

We would earnestly adi 
ciples of perspective, to have 
the subject purely mathematically, and they may he assured that they wiH 
find no difficulties if tlioy are conversant ivith plane and solid geomeby; 
witbouf that previous knowledge, they will never master the subject. 

* We will take an opportunity dS eYuctdaitiikg Vtua,iui smiB Other poinltviilkt 
I »ubject, ill a futurt Numliei' of tliia }ouma\. 
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ITI. Annual Ifeporl o/ Ihe Rm/al Aitrimnmieal S'xiely I'f Lviidoii, listed ( 

Feb. 13, 1836, Printed fur the Society. 
An early copy of this Report haring been kindly put into our hands, wa J 
gladly ayail ourselves of the opportunity of presenting to our readers a^ J 
portion of its interesting contents, though we are obliged to use s 
editorial privileges to make room for our notice. It is not, however, that 
wc intend to enter into any account of the affairs of the Bociety, or to 
notice here the progress which the science it cultivates has made within 
the la«t year, gratifying as both are ; it is the trihute of respect paid in the 
report to the memory of three of its most distinguished Fellovra, whom , 
it has lost daring that period, which solicits our attention. 

The deht of gratitude which society at large owes to such of its I 
departed members who have promoted the welfare of their race, is some- 
times discharged in part by the monument erected by the artist, and by 
the biography of the literary man; each helps to extend the knowledge of 
the benefits wliich tbc community has received from those who e 
more. And as the desire of posthumous fame must ever be the strongest 
gtimulant to the rightly ambitious, — to those who, by their talents, are 
capable of bettering the condition of their fellow-creatures; it behov 
mankind, even from selfish considerations, diligently and fiutbfully ta I 
acquit itself of this obligation ; we, on our parta, will not be backward f 
in paying our quota. 

The precise and formal nature of an official report, necessarily keeps 
down the expression of those feelings in which a writer would otherwise I 
naturally indulge, when recording his recollections of a deceased associate; 
conscious that his memoir may be read by thousands who never saw, it J 
ihey even ever heard of him whose character be is drawing, he thinks it ■ 
necessary to restrict himself to a simple enunciation of the events, or of ' 
the labours and discoveries which have entitled his subject to celebrity. 
Hence arises, as we presume, the subdued tone of eulogy in the biogra- 
phical sketches before us; but as we do not feel ourselves under such 
restrictions, we, white we avail ourselves of the substance and words of the 
memoir, shall unhesitatingly give expression, in one instance at least (the 
second in the following series), to that enthusiasm which we feel for a 
not known as he deserved to be, whose moral virtues were even more 
rare than the professional genius and extensive knowledge, which placed , 
him in the foremost ranks of his contemporaries. 

Dr. Brinkley, 
" Bishop of Clojne, was for a long time Andrews Professor of Astronomy 
at Trinity College, Dublin, and Direclor of the Observatory near that city. 
Indeed, he had spent so much of the latter period of his life in Ireland, 
that he has been considered by some as a native of that country. He 
was, however, born in England, and of English parents. He distinguished 
himself in early life at the University of Cambridge, where he was the senior 
wrai^ler of 1 788. He was for a short time an assistant at the Observatory of 
{rTOenwicb, where probably he acquired the taste for astronomy which he 
afterwards cultivated with so much success; and it is to this dri^umstanco 
also that he was indebted for the appointment of Director of the Observalorj 
" ~ r whea Dr. Maskeiyne was requesled lo ■(o^'rV oiiX. ftift 'j 
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qunliRed person (hat he knuw, as a successor to Uaher, he iostantlf ni 
Brinkley. The obHervatory at that time was furnished only with a t. 
and this state of cooiparative leisure gave him opportunities of altaioing 
greater proScieocy in transcendental mathematics than any of his contempo- 
raries, and at a much earlier period. Most of his papers on eubjecia of this 
nature are inserted in the Memrnrt fjftke Royal Irish Academy, and are duly 
appreciated by those who are conversant with such inquiries. On the erectiim 
at the circle, he applied himself more assiduously to practical aatranomj; 
and justly estimating the powers and advantages of such an instrument he 
devoted hia time to the elucidations of <!ertain minute subjects in astronomy, 
which had hitherto either evaded the researches of former observers, or had 
been the subject of much doubt and even controversy : such aa the aberration 
and parallax of the flxed stars, the solar and lunar mutation, and the varied 
amount of astronomical refraction, more especially at low altitudes. In the 
invealigationof these subjects we trace the same master-hand as in all his other 
inquiries : and although the result of his deductions relative to the subject of 
L parallax does not appear to accord with those obtained from the mural circle 
, ftt Greenwich, yet so highly did the Royal Society estimate the talent and skill 
displayed in the inquiry, that they awarded him the Copley medal for bis 
paper on this subject. The constants of aberration and lunar mutation, 
determined by Dr. Brinkley, are those which have been adopted by this 
Society, in the formatioti of their cafalo^e of stars: the fortner deduced fruin 
2S33, and the latter from 16IB, comparisons of various stars. This attempt to 
deduce from observation the constant of solar mutation (the existence of which 
IS only known from theory) is at once a proof of his skill in the manipulation 
of the instrument, and of his confidence in its accuracy and its powers. His 
. tables of refraction, when adapted to the external thermometer, are found to 
s B degree of merit far above what has been generally attributed to 
In private life, Dr. Brinkley was remarkable for the kindness of his 
! disposition, and the urhanity and mildness of his manners ; and was ever 
I ibady to communicate information to the zealous and earnest inquirer after 
I knowledge. On his promotion to the see of Cloyne, he devoted himself almost 
mtirely to ecclesiastical affairs; and for the last ten years he had not con- 
tributed a paper to any scientific society. He was for a long time the Presi- 
dent of the Royal Irish Academy ; and for two years filled also the cliair of 
this Sooietj-. He died on the 13th of September last, at an advanced age. 

"The following particulars of Brinkley's earlier life hove been communi- 
eated by a Fellow of the Society. Both he and Vince, when hoys,' were under 
the care of Mr. Tinley of Harleston, to whose assistance and influence over 
others both owed the meaus of maintaining themselves at the university. 
Brinkley wrote in Ihe Ladies' Ihary Uota 1780 or 178! to 1785; and mention 
is made of his name by Maskelyne, in the Greenwich books, from Juno 1787 
tp March 1788, in which interval he also took his degree at Cambridge." 

EnWASD TROUOHTOtI 

* bom, it is believed*, in October, 1733, in the parish of Comey, in 
inty of Cumberland, the third son of a smrtll farmer. An uncle 
of the same name, and his elder brother, John, were settled in London 
as ranthematical instrument makers, and as his second brother was appren- 
ticed to the same business, Edward was designed to be a farmer, and con- 
tinued to be his father's assistant till the age of seventeen. To persons 
acquainted with ihe condition of that part of England, it need not be said 
_tbat his ediieatioi) wnM belter than is usual for his rank, and w 
' The parish register lot fliia timi; was 4ca\,w>^oi. 



^tOf^ hoauij eaiit. Thcru bos ulwitys been tliere, so ftu uh memury goes 
bank, a considerable a'.uck of matbcmalical and ((enertJ knowledge fli 
smangst the people; and a Urge proportion of persuns diatingiiiiihcd for Iheir 
attainmenta in Ibe universily of Cambridge have arisen amo»K ^^ Cumber- 
land and Westmoreland yeomanry. The death at his second brother altered 
Edward's destination, and he was immediately placed with his brother John, 
then chielly employed in dividing and en^TavinK for the trade and thu higher 
branches of the art Under his insEruction, Trougbtoii made most rapid 
pn^ess, and. at the expiration of his time, was admitted as a partner. 
About 1782, the Trouehtons established themselves in F]ee^sl^eet, when 
tbey commenced an independent business, as luccejtsnrs to a series of weU- 
knowD artists (Wright, and subsequently Colex), who bad previously occupied 
the same premises. Ramsden was then iu the zenith of his reputation, but 
hiH dilatory habits were little suited to the wants and impatience of astrono- 
mers; this, and their own instriDsic merits, speedily advanced the brothora in 
their profession, and in the estimation of competent judges. Considerable 
rivalry ensued, and Edward Trougbton, who felt his own powers, was not a 
person to conceal his feelings or to propitiate an adversary. After the death 
of his brother John, Edward alooe continued the business till 182G*, when his 
increitsiu); B^ and dislike to routine employment, induced bini to take Mr. 
William Simms as bis partner and successor. 

" The life of an artist is generally contained in the history of his works, 
and this is peculiarly true of Mr. Trougbton. Of him it may be said, with 
truth, that he improved and extended the use of every instrument he touched, 
and that every astronomical instrument was in its turn the subject of his 
attention. In this branch he has no equal, except the celebrated Graham, 
the object of his unbounded admiration. To describe all his improvements or 
inrentiona would require a detailed account of almost every instrument, 
astronomical, nautical, or geodmsical, in actual use; we must, therefore, limit 
ourselves to a brief and very imperfect notice. 

"The instruments which facilitate navigation were peculiar objects of 
interest to Mr. Trougbton ; and long after bis inflrmities were an eSectual bar 
to the applications of his most esteemed tViends, he exerted himself to supply 
the seamen with well-adjusted and accurate seutanta. " Vour fancies,' he 
would say, ' may wait ; their necessities cannot,' In 1 7S8, he took out a patent 
for the double-framed sextant, a construction which, combining ftrmness and 
lightness, yet admitted of b considerable mdius in this invaluable instrument. 
In the various adjustments of his sextants, the selection of their mirrors and 
glasses, be was most scrupulous, and for many years scarcely any other were 
seen in the hands of the most soientiflo navigators of our own or foreign navie^. 
But there is a tUult in the construction of the sextant, which the maker can 
only imperfectly guard against— that of a sensible excentricily; and the de- 
tection and correction of this, though not very difficult, is beyond the skill 
ofordinnry observers. After trying and rejecting the repeating reflecting 
circle i.f Borda, Mr. Trougbton (1796) bit upon one of his happiest construc- 
tions, the British reflecting circle, which bears bis name, — an instrument 
which, in right hands, is capable of wonderful accuracy. The additional 
weight of the circle, and the trouble of the extra readings, have hitherto 
prevented its introduction into common use, and perhaps at «etf, whore the 
errors of observation are necessarily of as large an order as those of a good 
sextant, the «uperior accuracy of the circle may not conie into play 
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for obaervntions on shore, and irith a slaiid, no sensible o 
tate between the instruroenU. It is a characteristic trait of Mr. Troughton, 
thst ID order to brint; his favourite circle into general use, he reduced i1 
price below the usual proHts of trade ; and if he hnd succeeded in his attempt 
he might have been ruined by his huc^ccsb, for bia sextants were by far the 
most gninful article of his business. With the same earnestnese to p»omote 
navigation, he invented the dip-sector (afterwards reinvented by Dr. Wollas- 
lon,) and expended time, money, and ingenuity to no inconsiderable amount, 
in attempting to perfect the marine top for producing a true horizontal 
redecting surface at sea. The marine barometer, the snuff-box sestanf, and 
the portable universal dial, owe to him all their elegance, and much of their 
accuracy. Where others invented or skelched, he perfected. 

" Among ordinary physical apparatus may be mentioned, considerabls 
I improvement in the construction of the balance, the mountain-barometer, and 
the farm given ta the compensated mercurial pendulum, his pyrometer, by 
Which some very valuable expansions have been determined; and the apparatus 
by which Sir George Shuckbii[^h ascertained the density of water, and that 
which, in the hands of Mr. Bdily, has given the true length of the simple 
seconds pendulum. On the length of the simple pendulum Mr. Trougliton 
himself made many very careful and extensive experiments, according to views 
d after a procedure of his own; but his ideas, though ingenious and elegant, 
were not pursued after Captain Kater's happy application of Huyghens' theorem. 
In the ordinary gcoilresical instruments, Mr. Troughton greatly improved tlu 
surveying level and staff, and reduced them both in weight and price with 
increased convenience and accuracy. The errors of the common surveying 
chain, which are sometimes enormous*, and the complexity and expense 
of that made by Ramsden for the trig<momotrical survey, led to the con- 
struction of a more simple and accurate chain, at a reasonable cost, and of 
easy use. The lai^er theodolites by Mr. Troughton, those, fur instance, of 
twelve inches diameter, are remarkable for simplicity and power. In the 
refined and delicate instruments which have been applied to the most accu- 
rate geodcesical measurements, we may mention the large theodolite for the 
American coast-survey (1&15), and those for the Irish (1822), and for the 
Indian surveys <1B30), which may be advantageously contrasted, for their 
design and simplicity, with those, however otherwise excellent, of Ramsden; 
I and also the apparatus for measuring a base line ( 1B27), employed by Colonel 
Colby in Ireland, and Colonel Everest in India (1829). It must not, however, 
i be forgotten, that the idea of this last most exquisite apparatus, and very much 
I'of the novelty of the construction, are due to our excellent members. Colonel 
liColhyand Lieutenant Drummond. Mr. Troughton made some very beautiful 
[land manageable zenith sectorii, which were capable of great accuracy, con- 
ridering their dimensions: one of these is, we believe, in the possession of tlu 
Danish gevernment, and was employed in the Holstein survey by Professors 
Schumacher and GauHS. He had designed one with a six-feet telescope and 
arc for America on the same construction, but it was never completed, though 
considerable progress had been made, 

" It is, however, more properly with the astronomical instruments of tbii 
great artist that we are immediately concerned; and here he reigns without 1 
rivaL In the small altitude and aaimuth circle ( 1 792), the portable transit, and 
the portable universal equatorial, and the theodolite, it is not easy to state acon- 
~y the line between his improvements or inventions, and those of preceding 

hen two surveyors differed in their moasurements &al 

Mr. Troughton to compare ; one ww found two inches too Huxt, 
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■Tints; but it is fivm faim that these instruments received their pruenl form 
and perfection. The repeating circle of Borda, an instrument which he dla- 
tiked, first received its beauty and accuracy from his hundii ; and for it be 
invented hia very elegant double-fool screw, to pve minute adjustments. 
The ordinary reading micrometer, and the position micrometer commonly 
employed in the measurement of double stars, were greatly improved by him 
in simplicity, and brought to perfection: and he fint applied the former to 
dividing. Iik the class of larger altitude circles, revolving freely in azimuth, 
we find the circle for Count Bruhl {1?92), the Westbury circle (1BU6), that 
for Sti T. U. Brisbane, the Society's Lee circle, the sululaDce and form of 
Dr. Pearson's circle, those employed In the Indian survey for determining 
latitudes (1B30), and that at the Edinbui^h observatory (1830), with man; 
others which it would be tedious to mention. In Groombridge'a transit circle 
(1BD6), the beauty of the form and accuracy of the divisions salisBed every 
bodybut the artist himself", whoso experience and matured powers were finally 
exhibited in the mural circle. This finished specimen of sound engineering 
and mechanical construction at first met with much opposition; and many 
were the objections, both before and after the erection of the Greenwich mural 
(1812), RJth which its inventor was assailed. To these be resolutely turned a 
deaf ear, for nothing could shake his confidence in what he knetp; and he had 
the pleasure of finding, before his death, the mural circle established in the 
Royal Observatory of Paris, and safety lodged on its mas«ive pier at the Cape, 
St. Helena, Madras, Cracow (IS32), Edinburgh (ia34), Bruasels (1S33), 
C^diz, Armagh, and Cambridge (1832). A amell model, of two feet in dia- 
meter, WBH made for Sir T. M. Brisbane prior to the Greenwich mural, and 
is now at the observatory of Paramatta. The principal equatorial instrument! 
of Mr. Troughtun, with accurately divided circles, are those of Coimbra ( 1 788), 
Armagh, and Brussels (1834). When we add to this lont; catnlogue the large 
transits at Greenwich (IB16), Camden Hill (18*20), Cracow (18ZB), Markrea 
( 1 832), &c., in which the differential screws are so beautifully applied to form 
what he called the bmtes of the instrument, and the gigantic zenith tube at 
Greenwich, which he just finished before his strength faileil, we have reason 
to wonder that even his long und active life should have sufficed for works 
of such variety and extent, and may form some estimate of the value of Mr. 
Troughton's labours, and their effect on modern astronomy. It may, perhaps, 
be remarked, that the only astronomical instrument which is not greatly in- 
debted to Mr. Troughton is the telescope; and he was deterred from any at- 
tempt in this branch of his art, by a singular physical defect, which existed in 
many members of his family. He could not distinguish colours, and had little 
idea of them, txcept generally as they conveyed the idea ofgrealer or leas light. 
The ripe cherry and its leaf were to him of one hue, only to be distinguished 
by their form ; and he was in the habit of relating some curious mistakes 
committed by himself, and others of his relations, in confounding green and 
With this defect in his vision, he never attempted any experiments in 
which colour was concerned ; and it is difficult to see how he could have done 
o with success. 

" The most remarkable of Mr. Troughton's writings are, 'An account of a 
method of dividing astronomical and other instruments by ocular inspection,' 
&e., printed in the P/dl. Trans., 1809, which was rewarded with the Copley 
medal ; ' A comparison of the repeating circle of Borda with the altitude and 

* Mr. Trooghton was, upon reflection, bo little Batisfied with tbe design of this 
trannt drcle, that he broke up a second, on a somewhat siualler scale, after he badepent^ 
ISOI. upon it. " I was afnud," he said, " I might grow covetous as I ;gKW ol)l,amltg^ 
' " ' " id to Baiab it, and I don't think it is a goiS kiafli Ot iwAnaiwo.V'' 
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■ uimuth circle,' in the Ist volame of the Society a lYansaetioiu, 

r articles in Brewster's Edinburgh Bncydopeedia, suuh ax ' Cirde,' ' Gradua- 

I tion,' &e. Tha dcscriptioDs of iDstruments of his invention or construction, 

V may generally be considered to have been furnished by him to the authors of 

L the artiulea in which they appear; and an experienced judge will easily di*- 

I tinguish by the luminous conciaeneas of his style (for ho wrote in the same 

L spirit as he constructed), the cases, and also the extent, to which this remark 

^^^ applies. His method of dividing has been generally adopted, and with the 
^^^L ehTious modification of dividing by diameters instead ofradii,sa as to eliminate 
^^^^B i^ny defect in' the turning of the collar or rim, has not received, and seems 
^^^H scarcely to require, any further improvement. In 1825, Mr.TrouKhton paidt 
^^^H visit to Paris, where he was received with great cordiality and.reapect by liie 
^^^B dislinguiabed artists and men of science of that metropolis. In IB30, be 
^^^B received an honorary gold modal (Vom his majesty the King of Denmark. 
^^^^r "Mr. Troughton was one of the original members of this Society, and al all 

^^^ times sincerely anxious for its prosperity. So long as his health perraitted,he 
continued to be a constant ottondant, notwithstanding his deafness, on ths 
meetings of the council, and the ordinary meetings of the Society ; and hit 
valuable assistance and advice were most readily afforded whenever they were 
required. His singidarly clear understanding, bis unimpeachable int^ri^, 
and kind, though independent temper, made him universally respected ; and 
there was an originality and raciness in his conversation and anecdotes rarely 
to be met with. At times, his criticisms might be considered to be severe, 
but never unfair, except, perhaps, on his ancient antagonist Ramsden, against 
whom he fancied be had grounds for complaint. In every other instance be 
was as ready to praise as to censure, and gave full and hearty approbation to 
the masterly conceptions of Graham, the beautiful execution of Bird, and tha 
ingonuity and fertile invention of Ramsden himself. Nor was he niggardly 
towards hia contemporaries and juniors. It may be added, that notwithstand- 
ing his high reputation and very simple habits, his carelessness of mon^ 
did not allow him to become rich, for his object was fame rather than wealth. 
" Mr. Troughton died at his house In Fleet Street, June 12, 1835, in the 
tighty-second year of his age, and was buried, according to his request, at the 
cemetery Konsall Green. Many of the members of this Society paid their last 
^^_ tribute of respect to his memory by attending bis funeraL 
^^^L " An admirable marblp bust of Troughton, by Chaiitrcy, was exeentol 

^^^H some years before bis death, at the expense of his private Mends and ad- 
^^^P inirers. This is placed, as he wished it to he, in the Royal Observatorjr, 
^^^ Greenwich." 



Those who did not know him well, or have only seen Mr. Tronglittni 
in his dark, dusty, hack parlour, in Fleet Street, surrouiided by booka and 
inatriunents, which had never been moved perhaps for years, biniBelf 
scarcely leas antiquated in his dress and appearance than the furniture 
around him ; will perhaps smile with surprise or contempt, when we say, 
tbat in our mind, he was always the personification of the chivalry of the 
middle ages, without its vices : to a courage which would honour a soldier 
in the breach, he united the courtesy, the generosity, the humanity, and 
the romance of that period; — the term has become degraded by its 
prostitution, or else we should say he was the perfect gentleman in all the 
olden signification of that once espressive word. Conscious of bis 
deafness, he could sit for houvs in crowded society, waiting till tlio« 
awuad addressed him, never manifesting an'j m\tahi.lity at 



t appawrt 



Delect; he vaa holding communion with his own mind, and riili moat 
haTc been that which conld harp afforded pleaaanter intCTCouree. When 
importuned by the quenJous complaints of his disappointed customers, or 
by the superficial remarks of would-be mechanicians, his bliutd features 
betrayed no impatience nor contempt, he " shifted his trumpet and only 
took snuff." Towards the femide sex he manifested that refined delicacy 
which ensures their fovour and esteem; and children loved him, for ho 
could amuse and converse with tbcm as a parent. When oppressed by 
sickness and the infirmities of age, and feeling the approach of death, 
which he regarded with equal resignation and composure, bis countenance 
would lighten up with pleaaure at the entrance of a friend, and beam with 
intelligence at any happy remark or entertaining anecdote: in short, if 
ever man possessed perfect command of temper, united to acute su^ 
ceptibility, it was Edward Troughton. 

The biographer in the report has mentioned that he was not rich — 
no wonder, for every season he assembled around him his Icss-prosperoiu 
relatives, and shared his annual profits among them, — he was too proud 
to accuiDUhtte wealth, and even those fair advantages which the most 
conscientious in trade would unhesitatingly av^ themselves, he sconied 
if they were at variance with his refined opinions of what was consistent 
with honour. His bailing, as has been remarked, was love of fame, and 
much do we lament that no greater lionours have been paid him, than 
each as courtesy or friendship suggested at his funeral. 

Captain Henbv Kater, 
"formerly of bis majesty's 12[h regiment of foot, and latterly on Itiu 
half-pay of the 62(1, was early imbued with a teste for mcrlianicnl and philoso- 
phical inquiry. Having suffered considerable coastitutiunal injury from the 
climate of India, where he had been stationed, he ceturnad to England, and 
devoted his time and attention entirely to scicntiQc objects. 

" That Captain Kater was both a delicate experimenter and accurate ob- 
server, is abundantly proved by the various papers which are published in the 
Philosophical Transactions. They consist of suggestions for the improvement 
of astronomical instruments; esperiments relative to the pendulum; inquiries 
respecting a standard of weights and measures; trigouDmetrical operations 
fbr determining tbo difference of longitude between the royal observatories 
of Paris and Greenwich; investigetions of the magnetic forces; and details oi 
bis invention and application of the horiEOUtal and vertical floating collimators, 

" The pendulum-experiments had occupied Captain Kater's close attention 
fbr many years, and he has permanently attached his name to the well-known 
property of the reciprocity of the centres of OBcillation and suspension, and 
their consequent quality of convertibility. Though this was a properly already 
known to belong to the centre of oscillation, it had never hitberlo been practi- 
cally applied to determine the exact length of a pendulum vibrating seconds ; 
it was, therefore, highly creditable to his ingenuity, and claims the merit of 
an original invention. And in this, as well as in his laborious inquiries 
respecting a standard of weights and measures, even where his concluaiona 
have not escaped all the chances of error, he has led the way to the still more 
delicate researches which have followed. 

" In the expedition which sailed, in 1818, for the discovery of a norlb-west 

s, it appeared that from Iheir near approac\v lo \\ve a\a?.w^v: ^Iw 

; on boariJ imt] become nearly useless. T\\\a mftxicA C-'S^\'i«\ 
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to make 8 serieB at experiments to ascertain the best kind of iJ 
of needle most calculaled to receive the greatest directive enei^ with tha 
least weiglit, and the most effective mode of magnetizing it. The results led 
to the adoption of the shear clock-spring steel, and the pierced rhombux form, 
in the proportion of live inches in length to two inches in width. Theazimulh 
compasses thus fitted have afforded very accurate deductions, and have there- 
fore been much used in surveying. This instrument is the more valualila, 
fVom being fitted with a sighU on which slides (in a f^ame) the eeginent uf a 
glass cylinder, ground to a radius of five inches, by means of which a fine line 
of light is thrown on the index, and may be ^en at the same time as the gra- 
duations on the card. This ingenious and simple application appears to have 
been known to Itallcy, and is, indeed, described by the celebrated Godfrey, of 
Philadelphia; yet It had been suffered to be forgotten for more than a hun- 
dred years. 

" By the application of optical and hydrostatic principles to the constme- 
tion of his collimator, Captain Kaler intended to determine (he situation of 
the line of eollimation of a telescope attached to an astronomical circle, with 
respect to the zenith or the horizon, in anyone position of the instrument,and 
thereby to obvialo the necessity of using either plumb-line or level. The ver- 
tical collimator was an improvement on the horizontal one, in obviating tbs 
sources of error arising from transferring the instrument to different sides o[ 
the observatory, and of taking the float out of the mercury and replacing it st 
each observation. As this appeared an object beneflcial to practical astronomy, 
its inventor was awarded the gold medal of this Society in 1831, 

" Captain Kater's health had longbeendectining,and latterly a complaint 
in his eyes debarred him from his usual pursuits, his last experiment having 
been made on this Society's Standard Scale. Sinkingunderasevere affection 
of the lungs, he died at his residence, York Gate, on the 26th of April, 183S, 
in (he fifty-third year of his age." 

Not having had the pleasure of more than a, public acquaintance wift 
the first and the last of these savans, we have no observations to make 
on the sketches of their lives fiimished by the report; but we cannot help 
smiling at a trait of inconsistency in a Learned Society, which we recollect 
with regard to the Bishop of Cloyne. It presented to Mr. Pond, the late 
Astronomer Royal, the Copley medal for observations which rendered 
doubtful the accuracy of Dr. Brinltley's alleged discovery of a parallax 
in the fixed stars, and in the year following, it voted to the learned i 
doctor the same honorary distinction for that very deduction ! 
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^^^sSeripHmi n/a Sflf-adapling Pipe /or draun'ng off Liquid*, al a mutattt 
Deptk/rom a Surface qf variable LeveL 
AoRBEABLV to foar request, I send i. drasing and deMription of my r«(«at 
imprOTements and suggesled applications of an apparatus which 1 inmxtuced. 
■bout twenl; years ago, into the Howard system of suf^-tefinin); (a slight 
sketch or which was published in IS27. Id the Reperlory). The object being 
lo draw off liquor at a level always below the lloating scum, and aboii-e Ihs 
subsiding feculence, so that it raigbt pass to the filters with tfae least possibt* 
quantity of impurity and thus restore the stoppages necessary to clean them. 
And I the more readily accede lo your request, since I have long thought the 
idea might be peculiarly applicable in those cases where water is drawn fram 
tuibid, and particularly tidal rivers, for the supply of towns; it is obvious that ' 
the purest water will be obtained &otii the greatest altitude above the bed of I 
the river, provided It bo taken so much below the surface, that floating sub- • 
stances shall not be drawn into the pipe. 

As it is desirable that the attention of the Metropolitan and olher Water 
Companies, should be called to every plan offering the chance of their obtain- 
ing the clearest water which their respective localities may afibrd, it is hoped 
that they will give this impravement due consideration, at least. 

Pig. I is an elevation of the Sclf-adapling Pipe, in action in a River, 
pipe a, of any required diameter, is attached at its lower end by ft j«nt 4, li 




^^€x 




Qxed pipe c, which last is the commencement of a conduit destined to convey 
the water away. By means of this joint, the first pipe a, can move in a vertical 
plane, like an arm or radius, round the centre d. Its u^^v etid. tetm'osKAt.vcv. 
s tpberieal no2z7e e, which la connected by avfti/, aft^^c^Mum g,"«^as?s.'»Mi 
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be lengthened or sbortciiod at pleasure, to a liglit hallow hall A, Itoating i 
surface, a b, of the water. The nozzle is perfuratod with small boles, on the part 
which becomes uppermost when it is at its greatest depression. The other 
part is preser\'ed solid, so that, if tlie nozzle rest on the hottom, the mud ma} 
not enter the pipe. 

Fig. 2 is a side elevation of the joint. The elbows i and / on 4ie two 
pipes a and c are necessary in order that the adspttng-pipe may move in ■ 
vertical plane. 

It will be evident on inspection that by means of the cbain g, the nosile*, 
may be set to any depth desired, below the surface a b, and that when thu 
is once done, it will constantly remain at this depth, however variable Iht 
level uf the suctkce may bo. 

In cases where the mud at the bottom might he so deep that the dm^ 
might sink to the perforations, a stop might be easily attached, to arrest it (t 
liny desirable level. 

A comparison of this apparatus with the wretohedly-contrived dolphins bf 
which the water-companieii prelend, at present, to take clean water only 
from the Thames, would at once show its superiority, and the necessity (t 
something as efficient being substituted for these old blimders. — Extract from 
a Letter of John Isaac Hawkins, Esq., Civil Engineer, to the Editor. FebrvarJI 
26lh, 183(1, 

Geological Map uf France. 

Tbe Board of Mines, in France, hare been, tor many years, commissioned U 
take the necessary steps for the construction of a Geological Map of that king- 
dom. Some distinguished geologists, assisted by able engineers, were oppoinled 
by the board for this object. After twelve years employed in visiting and 
examining the country, and in collecting and verifying materials, they haso 
completed the general outline uf the map, and inserted the boundary lines uf 
the strata, precisely as they were found on the face of the country. In additJon. 
they have indicated the position of the principal mines and quarries, and Ihs 
boundaries of their grants. They have also drawn up complete accounts of 
all the metallui^ic establishments. A descriptive memoir is to accompany 
the map. The engraving of the latter it is supposed will be finished in tlw 
course of the year. 

A system of colouring is determined upon for designating the strata anil 
their varieties. This is stated to be peculiar, and well adapted to indicate and 
distinguish them clearly, 

The Board propose, after the completion and publication of this general 
map, to proceed with distinct geological maps of all the Departments, Intv 
these, a larger qnantity of detail will bo introduced. In order that no time 
may be lost, the board ate now fijrnishing funds to enable provincial geologist), 
mining engineers, &c, to carry on surveys and explorations in different parti 
of the country, and to publish the results uf their observations. So active bate 
the Boaid already been in the employ of this kind of patronage, that it is 
expected more than one half of the departments will, before the end of the 
year, have agents of the above description in active operation within them, the 
whole having for iheir object the systematic formation and accomplishment 
of a grand series of maps displaying minutely the topographical geology of 
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New mode of reducing Silver, ^. 
M. Becqukrei. presented to Ihe Acudeniy of Sciences aeveml etectro-chemicftl 
upparalus, by which he had effected the immediate reduction of lilver. lead, j 
and copper. 

" I am able, ' Bays he, " without the intervention of mercury, by conitructing 
an electro-chemical apparatus of iron, a concentrated sotulion of comtuon Ealt, 
and an anieniiferoua mineral properly prepared, to extract from the last the 
silf'er which it contains, in the form of cryalaU. The minerals experimented 
upon are those which are worked in Colomliio, and Allemont. The same 
process will reduce from the copper pyrites of Cbessy, near Lyona, the silver 
which they eontaia, without touching the copper. Till the present time nana , 
but the ar|{entiferous galenas have been successfully treateil, though wi 
considerable difficulty, for the extraction of the silver. 

"When a mineral, hke that of Allemont, contains several metals, as lei 
copper, &□., each metal may be reduced separately and at different periods, in 
■uch a manner that the separation goes on naturally. It follows from this 
that the minerals of copper and of lead can be treated in the same way as those 
of wlver, but with much less facility, on account of the different degrees of 
oxidation which they take, and of the compounds which form during the 
roasting. 

extraction of roeUls with which I am nc 
e," obaeives M. Becquerel, in conclusion," 
tercst of science, to make known to the Aca- 
which some of the metals may he extracted 



" As the researches on tb 
occupied, will occupy a long tii 
have thought it proper, for the i 
demy the principle by the aid of 



from their respective minerals, and particularly silver." 

Medal in honour iif Watt. 

" r called on M. Galle a few days since. It was my first i 

with the medallist, I was, however, soon led by him into his Atelier. An 
indifferent cast of Watt, by Chantrey, and an engraving, by Wagstaff, from 
Sir William Beechey's picture of the same eminent man, occupied positions 
which marked they had been objects of the artist's recent attention, if not of 
his study. We were almost immediately engaged upon them. M, Galle was 
disposed to be severe npoii some anatomical defects which he pointed out in 
the forehead of the bust, and referred to the picture to corroborate his criticism. 
My remark, that the cast might not be a perfect one, (and 1 really thought it so,) 
was not admitted as a justlBcution. Soon alYer, M. Galle produced a study in 
wax, of the head of Mr. Watt, which he had recently begun, and observed, 
' More than twenty years ego I designed and executed a medal of Mr. Boulton, 
of Soho, the partner of Mr. Watt; upon this medal I bestowed great care, here 
it is :' producing a large highly- finished bron*a medal, ' 1 bad forgotten it 
for many years. A few weeks since I was so excited by an eulogy on Mr. Watt, 
which M. Arago pronounced at the Institute, that I felt disposed to undertake 
a medal to his honour. I then recollected my Boulton ,' I drew it again to-day, 
and I began a pendant in Mr. Watt. You see how far I hove advanced.' On 
examination, I found that a very successful and cansiderable progress had 
indeed been mode by the veteran artist. I now felt again, and deeply, the 
defects in the cast, and returned to them. M- Galle only remarked, that as 
the medal was not an order, but. like his Boulton, undeiUV-ew d.\, \i\5 ^e vii&.,% 
BWU aataffiml ta soml to England for anotUev. Pei\w\*A iVQ-i^Vi'-flT 
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this were known, some Englishman, who had the means, and who could 
this voluntary Irihute of respect to one of his countrjmen from a distinguished 
foreigner, might furnish M' Galle with better materials for his noble purpose." 
Extract from a Letter of a Friend of to the Editor. Jan. 1836, 

UTUxceounlahh Theft rf ChemicaU by Rats. 
AaotiT two years ago, in the warehouse of Mr. Johnson, Chomical-maaiitketimr, 
in Hatton -Garden, 30 oz. of Oxide of Uranium were put into as many halT- 
ounce bottles, each bottle wrapped in paper, and put into a drawer, in a counter 
The premises having been injured by an aecidental (ire, the floor of the room 
in which the oside was kept was taken up, about six weeks ago ; between tbo 
floor-boards and the ceiling of the room beneath, were found deposited, twenty- 
eight of the above bottles, and two others. The paper wrappers had been 
removed, and the outsides of the bottles were dirty, but the corks were sound, 
except a few which had been slightly nibbled, and the contents of the bottles 
were untouched. The other two bottles, containing Tungstic Acid, were also 
fbund corknd, and untouched. The removal of these bottles had been effecteil 
by rats, Tlie counter was nearly clestroyed by the fire, but the workman wbo 
mode it recollected that it had no back-casing, and that the oxide-drawer did 
not go dose up to the division which separated it fVom the drawer above; so 
that a long aperture between them was left ; through this the rats had entered. 
They then must have lifted the bottles, passed them through the aperture over 
the back of the drawer, and dropped or lowered them down to the floor, sad 
alterwarda dragged them to their deposit- 
But what was the inducement to commit the robbery? The oxide rf 
uranium is inodorous and tasteless, though of the latter quality they could not 
be aware, as all the bottles were found tightly corked, and the enclosed quan- 
tities were evidently the game as when put into the drawer. 

A deficit in the oxide had been observed, but the amount had never iMn 
exactly ascertained before the fire happened which drove the thieves from their 
retreat, and was the means by which the owner recovered tlie stolen property. 

Appearance of the Croii-BiU in FIfeshire. 
Thr Cross-Bill (Lon'a cumrosira, Linn.) has been seen in Fifeshire, on the 
north side of the Frith of Forth. Its appearance in this country is extremely 
rare, as, it is believed, it has not been seen since the severe Winter of IBli- 
Its name is derived from the remarkable conformation of its Bill, the man- 
dtbles crossing each other at the points. Its principal food consists of the 
cones of pine trees, and in breaking them the utility of the peculiar formstioo 
of its bill is seen. The individuals that were observed were by no means Aj. 
remaining undisturbed till they were approached quite close. They were sup- 
posed to have come from Norway, where its fbod is very plentiful. R. VL, 

Edinburgh, March 1 1th. 

Etay Fudon if Platinum in Large Quantities. 
" If platinum be fused upon charcoal it will be brittle, and unfit fbr the pu^ 
poses to which it is usually applied. 1 have no doubt it is converted into i 
carburet. I have tried several substances as a support for it, of which I End 
Stourbridge clay the best, Mr. Johnson, of Hatton Garden, haa been kind 
yugb to wilness some expetimenls with the blowpipe, and he suggested the 
use of tbe above material aa a support. "Re ^iiom^W. -wVi^ 'Wbi wnsua' 
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\, but they were readily fused. All substances, indeed, seem to Tuse 
anderthe intense lieat produced by the combustion of the gases* in quest 
I Gad the best mode of fusing platinum is to keep adding gradually lo 
fused roass small pieces of the metal. When an ounce or more has thus I 
acted upon, the metal will be in fusion at the surface, but will become solid at 
the bottom. We may thus go on welding or agglutinating the platinum to 
any extent. Before Tolling, or using the metal in any other way, be careful to 
cot off that end which was next the support, as this becomes incorporated with 
3 portion of silica, which renders it unfit for working. By adhering to the 
lirinciple laid down, by having gasometers sufficiently large (and their siie 
^ may be increased to any extent with perfect safety), and by having the orifice 
whence the gases issue augmented to a considerable extent, I am convinced 
jjulinum may be fused in almost any quantity. 1 have succeeded in aggluti- 
nating more than half a pound of this metal by the process just described." 
— Ml'. Mauohah's Communicatioa to Society of Arts, Mai/ laih, 1833. 

Standard Scale and Slandard Vurd. 
AitONO the subjects on which your Council has to congratulate the Society, 
none more peculiarly relates to ourselves than Ihe successAil determination of 
a Standard Scale, which has been, in the last two meetings, so ably reported 
by Mr. Buily. At first sight, scarcely any operation could be imagined more 
easy or mure simple than that of making one straight line equal to another 
straight line; and it is only after a careful peruaal of Mr. Bally 's report, and 
a consideration of the accuracy nhicli is demanded iu such determinations 
when employed in deducing the figu-e of tlie earth by the actual measurement 
of degrees, or in ascertaining the absolute length of the seconds' pendulum, 
that the difSculty of the task or the importance of the result can be appreciated. 
After many struggles with minute and unforeseen sources of error, which bad 
escaped the notice of former observerB, Lieutenant Murphy, R.B., and Mr. 
Bailyf, have put tha Society in possession of a Slandard Ford and a Slandard 
Scale, as accurate aa human senses, armed by the best means which science 
has hitherto contrived, can produce. In pursuing this object, Mr. Baily and 
Lieutenant Murphy received ready assistance from many members of the 
Society ; and the apparatus, made by Messrs. Troughton and Simms, is adnii- 
nbly contrived for convenience and accuracy. 

The interest and value which would in any case have attached lo this 
subject, has been much enhanced by the destruction of the Imperial Standard - 
in the lale disastrous fire which consnmed the two Houses of Parliament, 
For the history of the origin of these standards, and a description of them, Mr. 
Baily's report must be consulted ; we may however remark, that a single com- 
parison with the neat divisions and elegant mounting of Ihe Scale uf Ihe 
Astronomical Society, would give a more accurate determination of length, 
than a day's work would have done with the clumsy and awkward original ; 
while the immense number of comparisons between the two scales, directly 
and indirectly, under every variation of observers and circumstances, throughout 
Bereral weeks, has ascertained their relative lengths with perfect accuracy. 

' Oxygon and Hydrogen. 

■f- Lieutenant Mnrpliy undertook to rooke the comparisons I)etweeT) the ImpoiinJ 
StBodjird and the Society's Scale, bat before tlio results could be obtained, lie joined 
tiie expedition to tho Eapbrotes under Colonel Chesney. Mr. Baily executed tlio 
' ir of the work, and drew up the report. 

1 . j!. 
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ll is undoulitedly tbe most exact copy or an original tbat was ovor taken; aoi I 



9 roc-aimileB of our Standard \iete matle at the eame time for the Danish and 
Russian goTernmonts. and copies liave since been taken for Mr. Baily and Ur. 
Simras, there is no reasonikble fear that the measure should lie lost or vitiated. 
Youf Counoil truals, that for the fnlure every British measure of length, at 
least for gcientific purposes, may he exjwessed in terms of this unit. Mr. 
Baily 's memoir contains a very curious and elaborate history of the Tariout 
standards which have been in use in this country, and a comparisoa between 
our yard and the metre a bouli and metre a trails in the possession of tbe 
Royal Society. Report of the Royal Astronomical Si>ci£ly. 

Premimtu offered by the Royal Cornwall Polytechnic 8ociety,/<ir IS36, 
and nut confined to the County. 
A PREMIUM of Ten Guineas, by Sir Charles Lemon, Bart., and R, W. Fos, 
Esq., for the besl series of practical experiments, tending to prove how the 
dangers attendant on the present mode of blasting rocks, may be most effectually 
and economically guarded against. 

Two premiums, the first of Seven Guineas, the second of Three Guineas, 
by G. S. Borlase, Esq., for the best and second best chemical or mechanit'sl 
plans for ventilating mines, which can be applied to the Cornish mines ^pith 
advantage. 

A premium of Ten Guineas, by G. C. Fos, Esq., for the best Essay on 
tbe various diseases incidental to miners, their causes, and the best practical 
means of remedying them- Any statistical information as to the longevity of 
miners, compared with that of the other population of the county, will In 
deemed highly desirable. 

A premium of Ten Pounds, by John Hearle Tremayne, Esq., for the bwC 
available method, or improvement on the plans already suggested, for fiieili- 
tating the ascent.and descent of miners, provided the judges shall considnit 
to possess sufficient merit %o bo entitled to the premium. 

A premium of Ten Guineas, by E. W. W. Pendarves, Esq., for the best 
practical method of ascertaining the quantity of water raised by each lift of 
pumps in the mines of this county. 

Two premiums, the first of Seven Guineas, the second of Three Guineas, 
by John Taylor, Esq., for the most complete and accurate accounts of the 
quantity of water supplied to the boilers, the number of bushels of coals cun- 
sumed, and the duty performed by any engine, for a period of not less than six 
months in tbe ensuing year 

A premium of Ten Pounds by the Rev. Canon Rogers, for the matt- 
economical, safe, and efficient plan for lighting mines, consistent with lbs 
health of the miner: — such plan to be accompanied by a statement of the pie- 
aent actual consumption of candles, and the cost per dozen lbs., at some of tbe 
principal Cornish mines. 

Two premiums, the first of Ten Pounds, the second of Five Pounds, by 
H. H. Price, Esq., of London, Civil Engineer, one of the Honorary Members 
of this society, for the best and second best practical plana for adapting to 
Bteam-vessels the method used in Cornwall, of working steam expansively: in- 
cluding practical drawings of the construction of the boilers and expansion- 

, Such boilers should combine economy of fuel with safety, both as regards 
(he danger from explosion, and accidents to tbe vessel by Ore ; nlth snggestwns 
- ta to the best method of preventing Ibc loss oC beat by radiation, or otberwite. 
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r^ard must be hsd to tlie esscntiul difference belween a single-acting ^^^| 

engine working pumps l>y a lever, and tno double-ocling engines wotking ^^^H 

All plana should be accompanied with accnratomodeUordrowing8,e8iiniiLt<» ^^^ 
of expense, and all the information necessary to enable the judges itppuinled 
(be the purpose, lo form a correct judgment of their respeotiva merits. — ShouM 
several plans for any premium be proposed by the same person, a model of one, 
I vitb accurate drawings and estimalcs of the others, will be deemed sufficient : 
no individual to he enlilled to more than one premium, where two nre offered 
tor the same object. — The judges will be requested to withhold any of these 

premiums, provided no plans be bronght forward, which they shall deem of ^^J 

sufficient importance to luerit them : the premiums will then be continned ^^H| 

to another year. — Competitors for the foregoing premiums are requested to ^^^H 

send their plans, Sic, free of expeiae, to the secretaries, on or before the Ist of ^^^H 

August, 1S16 Secretaries, Mr. Lovell Squire, jun., und Mr. Thomas B. ^^^| 

Jordan. Falmouth. ^^^H 

ItailrnaJs and Locomotive 'IVain» in Bavana. ^^^^| 

On the 7th of December last, a railroad, which had been completed thim I 
Niimberg lo Furth, in Bavaria, was opened lo the public with great ceremony. 
The maKistrates and other authorities of the towns, and a largo number of 

spectators having surrounded a monumental stone erected in honour of the ^^J 

completion of the undertaking, the burgomaster of Niirnherg began the pro- ^^^^| 

ceedings of the day with an address. The band of the civic militia then ^^^H 

played the National Hymn, the stone was uncovered, and one aide displayed ^^^^b 

the cipher of the present king of Bavaria, and beneath it the inscription — ^^^ 

"DeUTSCHLANDS ERST8 KlSEN-BAHN MIT DaHPHKAPT, M.D.CCC.X3CXV *." 

On the opposite side were seen the united arms of the two towns, and the 

inscription, " Nurnberg tisd Furth."' After a short pause, the Locomotive D 

Steam-Engine, with nine carriages, decorated with the national colours and ^^^H 

lUled with passengers, started, and reached Furch safely, in about fifteen ^^^H 

minutes. Several other trips, backward and forward, were mode during the ^^^H 

Instance qf Human Effort. — Six Days' Sawing. ^^^H 

A PAIR of sawyers, in the yard of Messrs. Paul, and Co., limber-tniH'chants, ^^^H 

Broad-street, Golden-square, executed the following quantity of labour in sixty ^^^H 

working-hours, in six days, beginning about eight, a.m., un Monday, the ^^^| 

2,5lh, and ending about four, p.m., on tlio fallowing Saturday, the 3flth of ^^^H 

January, in the present year. ^^^H 

They sawed through an area of 3063 square feet of American Pine, along ^^^| 

a line whose total length was 1 726 feet. In doing this, they raised the saw ^^^H 

124,272 times, and as this tool weighed 30 lbs., they lifted an actual weight of ^^^H 

3,728,160 lbs. But this amount of labour was not more than one-third tlia ^^^| 

actual exertion expended ; for to overcome the friction, in pulling up the saw ^^^H 

through the kerf, and forcing it down again through the wood, at least two ^^^H 

thirds more was necessary ; the total labour, therefore, was equal lo lifting ^^^H 

l'l,184,'18albs. to the height of the stroke, aud as this was four feet, there was ^^^H 

44,737,920 lba.= 19,9SS tOQS. 18 cwl. raised one foot high. In 60 hours, which ^^^H 

I ■ " aermaiij''B liiM Iron Bail-toiid wiih gtotau-VQ'MiA-" ^^^^| 



W"' — — ^ 

I is 19,427 lbs, =5 tons, ] 1 cnt. raised one fool high, per minute, by ftie tM | 



in, and 2 tons, mi ewi, per man, I foot high per n 

To estinjule occumtoly this remarkable week's work, it should be known 
that there waa no preparation whatever on the part either of the sawyeri or 
Iheir employers. On the Saturday preceding, the men, being upbraided 
tbr having done little, boasted they would earn 6^- in the week ensuing. One 
of their masters merely observed such an amount had never been earned yet, 
and pramieod tliem a gallon of ale if they did it. The lot of work had been 
previoualy marked out, — it was by no means favourable to the men, either in 
kind or size, and was to be cut both into planks and boards, — they lined ths 
pieces of timber and got them on and off the pit, — they shifted the transotD, — 
and sharpened the saw, — in short they did everythingjust as usual, and had 
no assistance whatever; they worked no extra hours, aitd took no unusual 
stimulus, drinking three pints of porter each, per day. 

The work was witnessed, as it proceeded, by workmen and others in the 
yard, and was certified, by these eye-witnesses, as having been done. It was 
also measured by a third party, between the men and Messrs. Paul and C*, 
and the latter paid 6/- 2s. 7d. to the men for the week's work. Four pounds is 
considered, in general, a good week's earnings, for a pair of sawyers, in London, 
on similar work. More than il. 10s. per week is seldom got by the beat fmndi, 
on the best work. 

The top-sawyer, William Thompson, is a native of Birmingham; be was 
weighed after the work, and drew II stone, 13 lbs. — his height is 5 ft. 6) in. 
Be completed his thirty-fifth year in a fortnight after. The pit-man, Daniel 
Hughes, was born at "Winchester ; he weighed, at the same lime, 12 stone, 3 lbs, 
and measured S ft. 9) in. Ho was forty-six years old on the Friday during 
the job : both ate married and have families. Thompson was a little distressed 
on the Saturday. Hughes was as fresh as when he began. 

This feat having been noticed in the newspapers, and turning out, upon 
inquiry, to be true, it was thought worth the trouble to ascertain all the par 
ticulars, from authentic sources ; we applied, therefore, to Messrs. Paul aal 
Co., who introduced us to the men, and enabled us to make the preceding 

Double Sextant. 
A Double Sextant, by Mr. Rowland, of London, has lately received the ap- 
probation of the French Academy of Sciences, after a report had been read 
upon it, from a coraraittco composed of MM. Arago, Mathieti, Beautemps- 
Beauprf, Puissant, and de Freycinet. This instrument has been patented in 
England, and subsequently iu France. 

Preservation of Com in Granarief. 
Trr destruction of corn in granaries often exceeds the enormous amount of 
14 percent, in a year. This is principally owing to two causes: — 1st, the 
presence of weevils, &c.; 2nd, the heating of the com itself. 

Taking these for data, and guided by a series of esperiraents which h« 
had instituted for the purpose, M, Valley has designed and presented lo the 
Acadlmte des Sciences, an apparatus which he believes will prevent this two- 
fold cause of loss. 

His experiments have led him to the conclusion, that weevils are fond of 
quiet, and not disposed to the propagation of their speoiea, unless under cir- 
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emnstances of pei-fect tranquillity, and a certain condition of atmospherio 
temperature; that, therefore, if they are disturbed in the smallest degpree, and 
die air has not the proper temperature, or even if the latter be made to circulate 
among the grain in the great heats of Summer, so &r from increasing, they 
fin instantly decamp. 

M. V.*8 experiments have also proved, that if a heap of com be moistened 
M as to be in the most favourable state for fermenting, this disposition will 
eertainly be removed if the mass be agitated, and at the same time be exposed 
to tiie action of a current of air passing through it. 

JPtUent-Law Grievance, 

h' the fraction which has passed of the present year, the inventive genius 
of the nation has already been amerced in nearly £10,000/. Contrast this 
with the rational and just conduct of the Prussian Government. This grants 
an equal, if not superior amount of protection, at the cost of about 50/. ; and 
besides, advertises the invention of the patentee, without any additional cost 
to him, once in every newspaper in the kingdom! This exorbitant amount 
of fees for letters-patent is, we hope, about to be reduced. Notice was given 
in the House of Commons, on Wednesday, the 23d ult, by Mr. Mackinnon, 
that he should move on the 21st instant, for a '* Select Committee, to consider 
the expediency of amending the present system of granting patents, and of 
rendering more easy and expeditious, and also less expensive and less liable 
to litigation, the manner of securing to individuals the benefit of their inven- 
tkmg." 



NEW PATENTS 



«<1 ud snriiUed.— -TETitj 



eluuery fur wiKaviug plain uid figured 
&ibriuB. Feb. 35.— Aag. 2h. 

I 40, William Oilvahd Scahth, and Ro- 
BntT BcABTH, both of Leeds, i'otk., 
GyeTai for muiufictaring or pre. 
paruig i>f a ceM^n Bubatauce for blue 
Ayen from luatcrialB uut hitherto 
need for that (lurpuse, applicable fot 
dyaing hloe uid other colours. Feb, 
26.— Aug. 26, 
41. Jauis Barron, Brass-founder, and 
Edwabd Thosas, Worliniaji, both of 
Birmmgham, B'iirFi'.jfOTiniprorenienla 
on bedateatk, and apparatus to be tiBed 
with or tor bcdHteadB. Feb. 26.— Aug. 
26. 

[ 13. BoHKJiT WiLLLAU aisviKH, HeuriettB- 
BlTeet,Ca.Tendish-BquBTe,jm(irJj'.,geDL, 
for an improvement in tbe means of 
diiBoiving and prepai'ing caoutcbouc or 
India rubber, for various purposes. 
Feb, 2V.— Aug. 27. 
I 43. James Martin, Charing-Crosa, West- 
minster, Middx., Gent; for an im- 
provement in dissolving and preparing 




rubber, i 



enderil 



applicable to VRrious useful purposes. 
Far. Comm. Feb. 27.— Aug. 27. 
Total, Fkbruakv .24. 



I 44. William Bates, Leicester, Fuller wid 
Dresser; for im]iroveuienlH in the pro- 
cess of finishing hosiery, and other 
goods manufactured from lambswool, 
angola, and n'Orsted yam. Mar, 8.^ 



Sep. f 
I 4a. CiuaLssSl 
Qent. ( for t 

Sep. 8. 

I 46, Antqonv TuioPHiLiia Mrrhv, Bir- 
mingham, Warm., Metal-dealer ; for 
the applicaUon of certain white metal 
plated to certain inanofacturea, lo 
wMeh it has not hitherto been apphed. 
Mar. S. — Sep. 8. 

I 47. Jaubs MoRiEON, Faislej, Manntac- 
turer ( for improvements on the Jac- 
qaaiA machine, and on what is called 
the Tea 3o^ J^Jj ^tul >" ^^ reaJiag 



48. John Oallx; Hba 

Manufttotorer of c 
provemetjts in preparing 0: 
turing cauutuhoQc or India rubber, ht 
various useful purposea. Mar. (L— 
Sep. 8. 

49. John Godwin, Cnmberland-stml, 
Hackney-road, Middi., Fiauu-fiiRa 
maker ; for an improvement in At 
making or construction of piano-fortes. 
Mar. &— Sep. B. 

60. Bbnjauin Sihbohb, Winchester-stttEl, 
Soutliworb, Surr., Engineer; for ce^ 
tain improvements in retorts, stilly 
and other chemical apparatos, and Ilu 
maehinery connected therewith, Bul 
by the use or employment of whidii 
various processes can be more speedUj, 
conveniently, and economically ^»^ 
fonned. Mar. 8. — Sep. 8. 

51 . Oeoroh Holwokthv Palmsb, Casal- 
grove. Old Keut-raad, Civil-engineer; 
for an improvement in the puriHcalicia 
of inflammable gases, and an apparatus 
liy which the improvement is applisd j 
Buch uppamtua being also applicabln W 
other useful purposes. Mar. fl. — 
Sep. 8. 

52. Chahlbb Qm'NBuaH, Manchester- 
street. Manchester-square, Middt., 
Professor of singing; for certain im- 
provements in piano-fortes. For.Canm. 
Mar. 8.— Sep. 8. 

53. Oborgi Lawiuncs, No. 0, New Bond- 
street, Hanover-aqnore, Middj,, Dntf- 
ing-caae maker ; for a ccrtMn impwye- 
ment in the screws used for fasteouig 
the mouths of mounted-inkalandB, per- 
fume-, Uquor-, and medicine-bottles, 
also in faatening the moutliB of jais 
and tumblers used for paste, aatve, 
powders, preserves, and other purposeti 
Mar. 8.— May B, 

54. Jabbh Diqglk, Bury,Zonc., Engineer; 
tain improvements in Steam- 
Mar. B.— Sep. 8. 

6S. Charlks Watt, Clapham, Shtt., 
Oeut. ; for sertain improvements b 
prcp^-Lring, purifying, and refining tal- 
low stutf, fatty roatenals, and animal 
aud vegetable oils, for various useful 
pur^oaca. Uai.B. — Sop. 8. 



Mastbus, LeireBtcr, Leic. i tar 

ofToved paatnec of anchoviiab 
14,— S*p. i4. 

Chalklen and Tbohjib Bonham, 
■d-Btreet, Jl/i<Wr., Water-uloBet 

pravemeDtH dd tbe iOBtmnient or 
&lua commrmly known by tbe 
of vices. Mar. N. — Sep. 14. 
ihh Jsiowicici, No. 8, Seymour- 
Bi^actilone-Bqiurej Afiddr,, 



for . 






-engince. Mar. 14. — Sep. 14. 
rAS Alcotk, Cisimea, Wore, la« 
faehirer ; for cerljun iniproYo- 
I in macbumry for making hobbin- 
ce, for tbo piirpoae of producing 

OB, and otbcr fabricB, by ud of 
nproTementa which ore in part 
able to machinery cunatructed 
lii^ to [brniuc letters Patent 
id to him. Mar. 17— Sep. 17. 
□VSDS WiLLUU Wbbstih, Re- 
tceet, JUiddi., Aorist; for an 
ment or Apparatus ta he applied 

ear to asriM in hearing, Mar. 
fep. 17. 

BraiBf, Upper Rawfolik, Leeils, 
I Card maker; for improreuients 
aehiaery for making DenHUBi. 
17.— Sep. 17- 

SLrzBB Seignstts, Mincing-lane, 
, Merchant; for improvementB 
eeerving animal and vegetable 
jices. For. Comm. Mar 21, — 

can Hancocs, Stratford, Eatcx, 
.oerj for an improved arrangc- 
and combination of certain me- 
sl means of propelling vea^lfj 
;h water. Mar. 31.— Sep. 21. 
BT BkBTTEI. BiTB, No 21, Poul- 
iVw/., apUcian; foe certain im- 
[oenta, upim hydrometem and 

to be computed from tbe 21st of 

r letters Patent. 
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65, FiuBcw Gi-BDON SriUraintT, Newman- 
■Uwt, Oxford-rtreet, Engineer; for 
<!ert«n improvDmcnta on niacliiueiy or 

apparatus for staminng up and com- 

Sesaius metab or other subslaDCea. 
ar S£— Sep. 33. 

08. WiLLUv HACoaAH, Newport-stiMl, 
Lunbetb, Sitrr., Chemisti for certain 
iroprovemenls ia the productiun of 
chiorido of lime, and csrtaiu other 
clicmical nibstanca. Mar. S3 — Scti, 
22. 

67. William Halm, Greenwich, KciU, 
Civil-engmci j for certain improvu- 
menta on machinefy applicable to vca- 
beIb propelled hj steam or otJicr power, 
which improvements or parts iJipreof 
are applicable to other uHcful purposv*. 
Mar. 22.— Sop. 22. 

6a. WiiLMM Westlbv RicniBDS, Bir- 
mingham, If'aruf., GuD-ina]ierj for 
certain improveniunls in primot* for 
diacbar^ng fire-arms by means of pef- 
euseioti. Mar. 32.— Sep. 33. 

09. JoBN Cox, Bristol, Soap-man iifocturer; 
for certain improvumcDta in the mann- 
faetore of soap, which will be partictl- 
hirly applicable (o the felting or fulling 
of wooUcD ololbs. Mar. 23.- Sep. 22. 

70, Sir John S<;ott Lillib, Fulham, 
Middx., Knt., fur an improved atmlc 
of acquiring power for the purpoae of 
propelling carriages, bargoa, and other 
the liko contrivancUB lor conveying 
goods and passengers. Mar. KL — 
Sep. 23. 

71, John Lionel Hood, Ncwoistle-upon- 
Tjnc, OcDt, audAvoaBwSMrrHiPrin- 
ees-street, Leicoeter-eiiunre, Midda., 
Engineer; for an improved mode of 
manufacturing belts, bauds, and straps, 
to be employed in pitwe uf ropes or 
chains, anil for other useful purposes. 
Mar. 2&— Sep. 26. 

72, William Bluhton, Field Hall, near 
Uttoxeter, Slaff., Gent, j for an im- 
proved method of and apparatus for 
extiacting milk from cows and other 
animals. Mar. 26.— Sep. 2G. 
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HORJE MAGNETIC^.— TEURESTEIAL MAGNETISM *. 

The problem of determining the number and position of the magnetic 

poles of the earth haa been a suhject of repeated, but of uniformly 

nnsuccessful, inTcstigation : and, indeed, it is hardly yet agreed what 

property shall be consideted a teat by which the position of these poles 

eball be decided, or upon any character by which they shall be defined. 

Eyen the langui^e in which the discussion is conducted is so vague, that 

, it would be difficult to leam from it what is meant by the word " pole," 

I and perhaps irapossible to reconcile the statements we eontinuolly 

encounter, with any one definition of (hat point that either has been, or 

can be, giyen. There is, it is true, some notion of its being a point 

mixed up in all these discussions: but whether it be a centre of force 

&om which the magnetic eneigy emanates — or a point towards which the 

free needle is always directed — or a point in which the presumed 

I magnetic meridians intersect upon the surface of the earth — or a point 

at which the dipping needle becomes vertical — or a point at which, in 

reference to surrounding points on the earth's surface, the magnetic 

{directiTe') force has the greatest intensity — or the pointa to which the 

HaUei/an Lines of equal variation tend — or a point about which the 

lineB of equal inclination range themselves, as a focus — or, finally, a point 

to which all, or any number of these circumstances simultaneously 

; belong — it would be altogether impossible to extract from the majority 

. of writers on Terrestrial Magnetism. Should it, indeed, happen that all 

these definitions are virtually identical — that is, should all the rest result 

, * It may safely be presumed that the leailmg phenomena of mugnetiHiq are 

familinrly known to most of our readers : but probably, few of tliose for whom our 
Journal is more nspedoUy deugneil, have looked very carefully into tlie history, or ara 

' >t all aware of the present state of the science, and its sevcrsl kindred branches. Nor 
•le we aware of aoy work, in which the general reader can Hud satiaTaction on any <tf 

' fbem, except he he resolved to enter into a moro extended course of inquiries, than ara 

' compatible, encept with a life wholly devoted to scientific pursuits. Even of those who 
have entered upon a career of independent inqniry, few are fully aware of the effort* 
■iuoh have been mode, the hypotbeseB which have been formed, the facta which Me to be 

' aooomited for, or the fatal objections that have been urged against, even popu!ar 
tbeoiies. To furnish the general reader with a familiar view of these, mid the mom ox* 
tended inquirer with an analysis of the scarcer series of important papers, tiiat have 
been published already in the transactions of different societict, in varioua periodical 

. JounuilB, and in separate treatises devotud to those subjects, is coniddcrcd by the conduc- 
tors of this work aa ene of tlie legitimate and most useful objects of their Joomol, 

Instead, however, of taking up the different parts of thia subject in the order 
teqaired, in a tonnal and didacdo treatise, the Editors have preferred to select only 
thoee which arc of the most vital interest, and tn arrange them according to their own 

Cicular views — a course, which, when fully developed, they are lod to hope will be 
d in a good degree to combine utility with n dear extubition at U.\e vj«K>£ri Vj 
" « whole are aetnally comiected in nature. 
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BB consequences of the ouc which may he arbitrarily uilcctcd as Hit 
definition — then it is true that the reasonings would be concerning On 

6ame point : but yet it would still be, in the first place, incumbent (Hi 
those who bo used the term, to demonstrate that the assumed mathe- 
matical dependence was necessary, and, therefore, that the phyaicsl 
dependence was inevitable, This, however, baa not been done. Norhasil, 
probably, been attempted, inasmuch as the inrestigation undertaken with 
that object, would have shoivn the error of the assumption itself; for it 
ia remarkable that nol one of thexe properlie* determines {generally) Iki 
real ceiiires of force, nor yet the position of the points posaetsing ang wu 
^ the olher properties above specified*. 

It is not difficult to trace to their source, these mistaken opinion): 
nor is it without interest or instruction. The syrametrical form of tht 
earth, and the analogy between its figure and the terrella; which Qtlbot 
employed in numerous of bis experiments, together with the very nataial 
hypothesis of its being itself a great magnet, led him to suppose that 
the centres of force were symmetrically situated on the earth as he 
generally found tbem in his lerrellce, and, therefore, at the extremitiea of 
the same diameter. There would then be an identity between seveial of 
the points above specified — as, for instance, those at which the needle 
would be vertical, at which the intensity would be greatest, round which 
{he lines of equal dip would be ranged, to which the lines of equd 
Tariation all converged, and in which all the magnetic meridians inter- 
sected; but as tbo analogy between the earth and the iron baJI could 
scarcely be supposed to be a very intimat* one, except as to general 
geometrical figure, and the possession of the magnetic properties, the 
assumption, though very natural at first sight, ought to hare beffl 
rejected, as well as the whole train of consequences that fiowed &om. it, 
as the extreme improbability of the conditions existing in the two bodiea 
that would render the analogy possible, became perceptible. If, indeed, 
similarity of geometrical form could contribute to the disposition of 
the poles, there could not be any reason for the existence of poles on 
cne part of the spherical surface rather than another, and hence, so for as 
t^les were peculiar points, distinguished from those which were con- 
tiguous, there could not possibly exist such upon the sphere. If, on the 
contrary, they depended upon the material of which the terrella: were cora- 
poeed, the capability which that material possessed of having its symmetjy 
of figure destroyed, without losing its magnetism, would at once offer 
conviction that there was no necessity for the points in which this 
principle was especially apparent, being symmetrically situated upon 
symmetrically figured bodies. The fact, however, that an iron ball of 
tolerably uniform structure, generally did become mimetic, so that its 
poles were in a diameter, furnished an analogy that was considered 
sufficient to justify the assumption of the magnetic poles of the earth 
being symmetrical: even though, had the uniformity of its composition 
been the cause, there was not the slightest reason to think that the earth 
did possess that homogeneity of structure that wonld be essential to the 
Hymmetrical devetopement or disposition of the magnetic energy. The 
j'olea were hence considered to he (mo, and. eiilvui.ted either at the actual 



extremities of tlie terrestrial magnet, or m near it, as to be productire of 
effects not appreciably diffc-rent frcm those whicb two supcrficialljr 
situated polea would pniduce. 

The researcliea of Iliilley in respect to llie actuid directions of the 
horitofiial needle, compared with those which on this hypothesis thej 
should have taken, showed him the utter incompatibility of the two 
classes of results, and hence the fiiDocy of the hypothesis itself". 
NcTertheless, though that opinion was thereby exploded, it has left so 
many of its erroneous consequences mingled up in our len^^ge and 
fundamental dogmas, that eren non, so long af^er the opinion has 
become a mere matter of scientific history, the consequences of it sceni to 
be almost universally admitted even by philosophers themselves! Thus 
forming one more, in addition to the innumerable pre-existing instances, 
of the influence of langoage upon the progress, or rather iu arresting the 
progress of scientific research and discovery 1 

Tba hypothesis of two poles in the same diameter of the earth, but 
not equi-distant from the centre, could not. of course, offer itself Ia 
those who considered the poles to be either actually or jqjp">*'""'tt'ly 
superficial: nor that of two poles, either on the surface or below it. 
but not diametrically opposite, to those who considered that magnetism 
was, of necesMty, symmetrically developed in a body of geometrical 
symmetry of figure. To Halley, therefore, no resource remained, but to 
try how far the observed variations of the horizontal needle could be 
made to agree with the hypothesis of four poles, two and two symme- 
trically situated, or nearly sot. He first assumed them fixed : but this 
^ving no account of the change of declination that was continually taking 
place, he supposed two of thcm-cbongeablc in position, and the other two 
permanently fixed. The mechanism, indeed, which he baa proposed for 
ejecting this continual change, is sufficiently difficult to admit, and has 
been tha chief stumbling-block to the reception of the theory of four 
poles. However, what estimate soever may be formed of his mechanism 
of the internal globe, in which one of his raiignets was placed, moving 
with a different angular veloci^ from the external shell in which the 
other magnet was situate, there is no doubt, but the idea of four poles 
wua formed in the true spirit of the inductive philosophy, and that it 
strikingly marks the liigh mental character of its illustrious author. 
Halley proposed it as a conjecture, for the purpose of csplaining the 
phenomena, which be believed could not be deduced aa a consequence of 
the action of two poles merely : yet, he entertained but little hopes of 
finding any hypothesis that should satisfactorily account for all the 
phenomena, and hence he urges the necessity of dcl«rmiiung the actual 

* The lij^atlivsiB required the variiitioD rcom the Bamo moriiiiitn to be always of tlu 
tome name J bot obwrvation ahowi^d tluLt on all meridiona there ner« vnriatiaiiB of 
both njimofl, ajid llierpforo one or more points at whioh there wub nu variation at nil.— 
em. Tram., 1J03. 

-f- TIio idea of an odd number of poles had not perhaps then been cntsrtAined, Or 
even sugi^ested, and hence could not have been tried ; or even, if tried, nould hardly 
help hiiu in Ids difficulty. It would be much more natural Ut supposa two maynets in 
tho north, each having two poles, than to suppose there was one magnet with three 
polea, or two magnets, one of which had only one pole ; 1 earj mrsK naUml, t^m.'^-i 
because m»re in unifonnity with the aDatoBOua "^" " ^''' '"' ~ "" """'" 

exhihiteJ. " - - ■ 
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dutalts l>j means of actual obsei-vations, lie merely conceived, that Art 
hypotliesis of four poles furuisticd a better approximation to the getierai 
features of the observed lines of equal variation, than the hypothesis of 
two superficial poles that hud before been considered the adequate canae 
of the phenomenon. His hyjiothesiu, for inBtance, reqnired that there 
should at different points of the same terrestrial meridian be both easterly 
and westerly variation, and thus agreed in the observation : the oth^ 
hypothesis of two poles diametrically opposite, required that only one 
kind of variation should be found on the same meridian, which wai 
altogether incompatible with observation. 

The lines laid down by Halley, were in several places faulty, 
:inasmuch as they were furnished from voyages made long before the epoch 
fer which his celebrated chart was constructed (1700), and no allowance 
liad been made for change of dcolination during the intervening periods, 
unce its direction and amount could not then he ascertained. The 
change in the positions, also, even of those which he had laid down 
correctly, of course, speedily rendered his chart useless for the purpose 
of navigation — to the fiicilitating of which his labours were directed— 
and hence new series of observations were collected and collated, greater 
in number, and more accurately made : and the result was, a new chart of 
the Haileyan Lines, published in 1744*, and formed from a discussion, 
it is said, of more than 50,000 observations, by Mountaine and Dodson. 
Tliese lines assumed, in some respects, a less ht^arre appearance than 
those in Halley's own chart; and probably, it was to the comparison 
made upon the two charts, that we owe the two extremelv ingenious, but 
still imsatislactory, papers which the great Eulor has publ bed in the 
Berlin Memoires for 17^7 and 1766t. 

Euler, as appears from several other papeis of h sj adopted the 
doctrine of the magnetic current, which moved the needle by impulsioaj 
BO that when the needle came to a quiescent state it was a tangent to 
the curve in which the fluid moved §. Tlie laws of force in this curve 
were unknown, and even conjecture had been sparingly hazarded as to 
fl»e geometrical nature of the trajectory of this perplexing ethereal 
Atream; and hence, it wa.s impossible for Euler to take up the problem 
W a physical one, but was compelled to consider it as a .descriptive, 
one, the law of description itself being purely conjectural. It might, 

* And again [n 1768. Mr. Barlow lins nlso liud aown a now sot of lineB, rroiD 
tAecrvaUoDS mare receutly obtained, and more cnn.'Cully made : but wo shall speak ot 
^jttlia hereafter. 

•f No account, bo far as we know, has been given oF tlie method employed bj 
oiler in these papers, in ajiy English or foreign work (oxeept Hanstein'B Mag/teliama 
IT Enk,) on 'terrestrial magnetism; nor are wc aware that in any work in our own 
^,._i^age there is even a refereoee made tg them, except a very casual one by PndoSMir 
W-%ahiaon, in the article "Variation," in the JEncyclopiedia Britannica. We hop^ 
K tbetefore, that we are rendering a service to men of acienffi hy giving in this pbve the 
■ MBilyHiB which we have made of those papers, in the briefest and most popiJor torm 
, m on devise. For most purposes, this general view will be sufficient ; and where (Ui 
ii not the case, the conaultalion of the papers themselves wiU be rendered eaaer bj 
this exposition of their contents. 

J Mem. lie I'Acad, des Sciencei, Pr'\3^, ttim. v.; Opmeula Analylica, torn, iii., 
p. 1~B3, ete. 

§ Xlle ejtfierfnieilts and reasoninKS oK l-am^n-rt. fttsl AwpniA 'Coa \ 
opiukai ! vide ji/.'m, de i'Aciid. dn BetWn, VlUli, p. I'Z — IB. ^ 
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razeed, at first sight, teen that Utile, if auyihing coultt be gained by mcb 
a change, and that the description wonM even he more distantly riMnorpd 
from the true theory, than the physical conjecture would he. A moment's 
consideration, howerer, will correct this notion. 

The geometrical effects of a phyucal law, so fkr as trajectory is 
concerned, are almost always encumbered with branches, vrhich render 
the hypothesis from which they flow (where it does not happen to be the 
true one) obviously fallacious and inapplicable : hut when the figure of a 
trajectory, is altogether known from observation, the knowledge which 
most geometers possess, of certain of the simpler curves, enables them to 
select such of (hem, as bear at least an approKim-ite resemblance to the 
trajectory of observation. It was thus, that Kepler was led to tho 
elliptic forms of the planetary orbits: it was thus, too, that %r John. 
Herschel was led to consider ^e Icmniscata (or ellipse of Cassini) as tha 
figure of the isochromatic curves. One of these conjectures was anhg«- 
^uently verified as the necessary result of a physical law, when the bodj 
was undisturhcd by foreign influences: the latter remains sfdl unjustified, 
save hy a comparison with experiment. Other approximate results as to 
trajectory, resulting position of bodies acted on, and in all the varieties of 
the geometry of physics, might be quoted, some of which have been 
verified, others remain still undecided, hut the great majority of which 
have been subsequently exploded in consequence of the application of 
effectual tests giving results incompatible with them. This circumstance 
is indeed of precisely the same nature as the construction of empirical 
formula, in respect lo the quantitative rclalions among the objects of 
physical research generally. They have their use: and great skill !■ 
often required to frame these descriptive or empirical hypotheses so as to 
Miswer the more immediate purposes, which a knowledge of the true law 
of physical operation is fitted to do. Simplicity of construction, and 
rapid numerical approximation, arc their chief requisites. In this 
respect, Eulet manifested his extraordinary sagacity, not less than in 
any of his other lesearches ; and it must be confessed, tliat the present is 
amongst those very happy conjectures which must ever he remarkable aa. 
an empirical construction for giving the quantities sought, without evea 
approaching, in the slightest degree, in the algebraical form of its results, 
to the algebraical form of the result of the true flieory. Though he did 
not hit upon the true law of description, yet, he certfuniy formed one 
which gave results, differing in many cases extremely little, and la no 
oase differing very widely, from the phenomena they were intended to 
represent. His system, too, was one of great geometrical and algebraical 
simplicity. In the second paper, he slightly modified the method he 
employed in the first: but in some of the cases, it is certainly more 
remote from agreeing with the phenomena, than the original hypotfaesia 

Dissatisfied with the argument of llalley, (that the result of two ] 
poles would be, the same kind of declination on the whole length of any I 
pven meridian,) and actuated, too, by the great difficulty of investigating' J 
the case of four or more poles, Euler resolved to try whether tho pole" 
imviiig other than diametrically ojijiosil* positioiia, yjottVd not «Kftii«sA.,s 
\jmi^^roxiiaately, for the variiitious figvireainftic liViatte ^ \V3Stf-;^.,w 
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oF Mountiune and DodBon. lie would thus, in aae of tolenlile bi 

effectually destroy the force of Ualley's chief objection to the duality of 
the poles, hy showing that two, when properly assumed, would give the 
declination under the same meridian partly east and partly west. 
" Conune je prouTerai cela induhitablement dans la suite," he adds, in 
conclusion, " il me sera permis de regarder I'hypothese de quatre pales 
ffiagnetiques comme forte douteuse; et avant qu'on ait tres evidemmenl 
proure, que deus poles magnetiques ne sont pas sufiisana pour expliquer 
les phenomenea de la declinaisnn magnetique, ce seroit contre les r^les 
i bonne physique si on vouloit recourir a quatre polea."* 
Euler's researches were entirely confined to the horizontal needle. 
||tnd his hypothesia is simply this: — Ihal the horizontal needle is a 
iangenl to the circle passing through the ' place of ohservalian and 
through the two points on the earth's surface at which the dipping needU 
becomes vertical, or at tehick the horizontal needle loses all directine 
tendency. At art. 55, of his first paper+, he thus espresses his principle, 
and his reasons for adopting it. "La solution de ce probleme et dea suivan* 
est fondee sur ce principe, que la direction magnetique sur la terre suit 
toujours le petit cercle, qui passe par le lieu propose et les deux poles 
magnetiques de la teiTe. On m'accordera bien ce principe a I'^gard de la 
T^itable direction magnetique, qui renferme ensemble I'inclinaiaon el la 
declinaiaon ; mais puis que la d^clinaison dont il s'agit ici, se r^Ie sur le 
plan Tertical, qui passe par la direction magnetique, on en pourroit tirer 
quantite d'objections, dont la discussion menerait trop loin, et surpasse- 
roit les bomes de notre connoissance. Mais on pourra en sorte fixer lea 
idees, qui entrent ici en consideration, que ces objections n'y ayent pins 
de prise. Si Von pla^oit la lea poles magnetiques de la terre, ou I'aie 
magnetique traverse la surface de la terre, on seroit smis doute fort 
embarrasse; puis que la declinaison n'y seroit plus indeterminee, a raoLos 
que Tare magnetique ne paaseroit par le centre de la terre. Par cette 
j etablirai les poles magnetiques de la terre la, ovi la veritable direc- 
tion magnetique est verticale, de sorie que dans ces endroits it ne puisse 
question de la declinaison^ et ce sera dans cea points, ou toules 
lignes Halleyennes doivent aboutir, de meme qu'aus polea naturels do 
terre. Or determinant en sorte les polea magnetiques de la terre, sans 
tfemharrasser de Tare veritable magnetique, les objections mentionnees 
n'empecheront plus, qu'on n'accorde le principe etablie, c'est a dire que 
partout I'aiguille atmant^e dirige suivant la tangente du petit cercle tire 
QT la surface de la terre par chaque lieu propose, et les dits poles mag' 
l^tiques, ou I'inclination devient verticale." 

Euler divided his paper into four general cases: — 

1. Where the poles are diametrically opposite: 

2. Where they are not diametrically opposite, but still in opposite 
meridians: 

3. Where they are on the same meridian: 

4. Where they are anyhow situated. 
The first then he finds insufficient to faraist any approximation to 

! phenomena of terrestrial magnetism; though he finds in all, except 
Srst, an answer to nancy's fundamental objection to the duality of 
; M{m. dc bctl, lom, xiii., r- in- ■^ ■^'"- v.1W>— \. 
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Now, tliat the law of force is knotm, it is easy to sec that 1 
the projection of the <l)pping needle, upon the horizootal plane, caiiQot i 
cide with the (augent to a circle drawn through any two fixed points: 
hence to ascertain that the descriptire hypothesis of Eulcr is incompatihle ' 
with the necessary consequences of the true theory of magnetisni. Eulcr, 
however, from not having any metliod by wliich, from ohscrved positions of ' 
the needle, to determine the positions of the two points which he has colled 
poles, was unable lo do more than approach towards tliem hy successire 
tentatire operations. After all his attempts he found discrepancies; but 
these he attributed not so much to any error in his hypothesis, aa in 
difficulty of fixing the position of the poles, and the imperfectio 
inaccuracy of recorded obscrratious. llud it occurred to him to seek the ] 
equation of condition that must subsist amongst the constants in the | 
eqoatioiis of their circles, that they may hare common points of intcrseo- , 
tioD, it is obvious that three good obwrvations Mould have enabled him 
to calculate tlie actual positions of the corresponding magnetic poles: and 
hence he would at once have been able to bring his hypothesis to a direct 
«nd decisive testf. 

So long as the poles had been considered to be only two, and dia^- 
metrically opposite, the point at which the dipping needle would become 
vertical, and those towards which the Hallcyau Lines ultimately tended, ' 
were points identical with those in which the axis of the magnet pierced 
the terrestrial surface. Eulcr'a rejection of that symmetry of the distri- 
bntion of magnetism led also to a separation of the systems of points, 
each of which had alike before answered to any definition of a pole. 
Some authors have subsequently fixed their attention upon one definition, 
and others on another, under almost every variety of aspect: jret still 
they all alike call the points defined in their respective ways by the 
common epithet, "pole." Much vagueness and confusion hare arisea 
from this; and more especially as, for the most part, the term has been 
used without any previous definition at all, and the import of It left to he 
derived from the manner in which it is employed in the investigation. 
It is even, hy many writers, used in more senses than one, — that is, to 
deugnate points which are essentially distinct, except in the particular 
case of the diametral situation of the points in question. Some respectable 
mthors have thereby not only led their readers into difficulty and error, 
but have even been led into singular mistakes on their own reasoning, 
in consequence of their mistaken condensation of two points essentially 
distinct, into one single point. Euler, however, vety properly discrimi- 
nates here between the points at which the needle is to be vertical, and 
those at which the magnetic axis intersects the surface of the earth : and I 
from the first and well-estabLshed principles of magnetism, he is right in [ 
considering the point at which the horizontal needle loses its directive 
qualities, and those at which the dipping needle becomes vertical, as j 
identical points. The contemplation of the magnetic curves {or currents). 



* Tbst ia, nith respect to tbe prtient state of the Halle}'an Lines; but he thinks, j 
that from the motion of these poles with respect to one!) other, each esse might poadbly I 
bt! applicable to some post or future state of terreetrial m^aeCism. 

•f Tot the detormiiuiiian of such pointfi, under mch dnMnmstimces, see oi 
A^^im tbc req^'aita equation of conditiou ie ' ■-•^-^ 
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too, enabled him to aee that if the needle erer could become Tei (ieJ tg* 1 
the earth's surface, whilst the magnetic enei^ was unByrametrically dis- 
tributed ATJtli respect to the geometrical figure of the earth, the centres 
from which these currents emanated must lie within the earth, and at 
some considerable distance from the surface. Euler Tiews this as a 
matter of course, not necessary to dwell upon, but either so femiliar to 
Us own mind, or perhaps to other philosophers also, as not to require (o 
be enforced by a single reason, such as we should espect would be the 
«ase with a norel or unobvious doctrine. If, however, we except Halleys 
poles of hia Terrella, which may be viewed as fixed deep below the auifece 
»f the outer shell of the earth, this is the first distinct view that we bare 
met with of that consequence respecting the positions of the centres of 
magnetic force. The definition of the pole which is employed by Euler, 
is that which has most commonly prevailed since his lime; but the I 
methods of determining it, and its connexion with other points, from 
observation, have been mixed up with errors of various kinds, and erron i 
too, in principle as well as in detail. 

Subsequent researches led Euler to discover that his assumptiia 
respecting the needle being a tangent to the Torementioned circle, was 
erroneous, and incapable of being made to accord with tbe phenomena 
completely. He, therefore, substituted the following, under the title of ; 
Corrections necessaiTes pour la Th^rie de la Dectinaison Magnitique 
proposie dans le xiii. volume des Memoires, 

He supposes now that the true magnetic poles are at the surface ^ 
'the earth*, the chord joining which he calls tbe magnetic axis, and i^ 
middle the magnetic centre. Then a line drawn from the place of obset- 
Tation to the magnetic centre, being made to form the base of an isosceles 
triangle, one side of which being coincident with the magnetic axis, the 
other side viill he the line of rest of the freely suspended or dipping 
needle. This hypothesis (and he actually calls it such; vid. vol, xxii., 
p. 227) fulfils certain conditions that were essential to any good theory. 
J. It gives the needle the approximately accurate positions at the equatwr, 
'the needle and axis being then parallel. 2. It fulfils the condition of the 
■needle and axis forming a continuous line when at the poles. 3. It 
ished two points at which the needle would be vertical, 4. It gave 
a series of positions, single for each place, and having a certain, and often- 
les pretty close, approach to the true position. Its defects are: — 

1. That it is inconsistent with the since discovered laws of magnetic 
action; but this, of course, ought not to he urged strongly here, since it 
only invalidates the hypothesis itself generaOy, and does not point out 
its peculiar discrepancies with phenomena, 

2, That in all experiments with magnets we uniformly find the 
position of verticity to the m^netic axis (much more than of verticity to 
;the circles, whose common chord that axis is), beyond the extremities of 



I * It IB extremely sngular, after once entertaining the views he seems to have 

done ia his former paper, as to the internal position of the polee, that he should have 
adopted this opinion nf thair superficial position. Poaably, iDdecd, he might not have 
intended to express any view al nil on that subject in hia former paper, »nd wi 

hare interpreted him, therefore too libeiaUy, 




ttie iDBgnet itself: wliilst Eulcr's hypothesis fumishea positions beheeen 
the extremities of the nrngnet, Vid. pr. vi., p. 23;t. 

3. That it gives viklucs of the incliimtioii extremely remot« front 
those furnished by observation. 

4. That it does not furnish a magnetic equator differing from a great 
riicle, and, consequently, in this respect, too, it is incompatible 
obserration. This, however, with one exception, is common to all the 
theories that hare been proposed as to the position of the magnetic polei, 
erer since the true law of the variation of magnetic force has been 
rately determined and generally understood, 

5. That a curve, described by the continued intersections of the 
needle, according to his hypothesis, in any one plane passing through the 
magnetic axis, hears hut little resemblance, as to actual form and curva- 
ture, at corresponding values of tlie abscissa, to the true magnetic curve. 

By means of some lemmas in spherical trigonometry and 
hypothesis, he proceeds to finds expressions, successively, for — the Ji 
nation of the needle, as it is referred to a tangent at the place 
observation to the magnetic plane* — the inclination of the needle to 
horizon — the declination of the needle from the geographical meridian — 
and one or two other lines and angles. These expressions are derived by 
a mixture of plain and spherical trigonometry, and his preceding 
lenunaa (to which no exception can he taken, except that they are much 
less elegant and systematic than Euler's mathematical processes commonly 
are) : and they are, for the moat part, exceedingly complicated in their 
forms. He does not attempt to discuss the form of the Ilalleyan Lines 
under this hypothesis ; and we doubt whether it would he possible to 
obtain an equation which would express them by means of these expreS' 
sions and methods : but be proposes to substitute another class of lines, 
which he calls " magnetic routes," instead of them (p. 244), which ho 
thus defines — Les routes magnitiques sonl ties lignes iireex rur la surface 
de la lerre, dont des iangenis marquenl en chaqne lieu ie direction de la 
baustole — and finds them to be less circles of the sphere whose centres are 
in the magnetic equator, and whose circumferences pass through thttij 
poles where the needle is vertical. 

In a suggestion at the close, he purposes to consider the magnetic 
centre shghtly removed from the middle of the magnetic axis, to make it 

" HecnllBthem, verj' properly,niagneticlnBridinnfl. Tliey are the planes, paadng 
through the true poles, iuiil the stviTsI places of obBervation. Id the lajigoage of the 
present day, the term, magnetic meridiim, ia encecdingly inttppropriately used. By this 
temt ia ciimraoDly meant, the vertical great circle, passing through the axis (if the 
needle. Various peculiar phenfmena, have been imagined to take place in this plane, 
and it is a favourite position oninn^ meteorelogia^ in which to discover peculiar 
lODdifications of the Aurora Borealis ! It would be difficult to assign any tcasoD, 
admitting the connexion between the causes of terrestrial magnetimn, and the aurora^i i 
why a plane nel passing through the centres of magnetic force, should bo expectoi' *~ 
have any pucuiiar claim to these remarlinblo peculiaritiea of phenomena, in prefort 
to any other. The truth is, these peculiarities take place in every possible positioi 
hut, like the predictions of future events, rainy days, &c., when a dogma ' - •- 

down the fulfilments are faithfully recorded, and duly dwolt upon, and n 
a dan or two before or nfter fulfils tlie wizard's prediction, so the phenomenon bayii 

muth a few degrees east or west of this magnetic meridian, ia caaly by ■ littf^ 

a little fashioDable philosophical "coaxing," ttaaCerced.VithefVui&il«d(B 

'{ exception being wisely totgiAien'. 
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^ree with any slight discrepancy between the result of his bypodusi ' 
nnii the phenomena furnished by observation : bnt seeing that this dr- 
cnniBtanee would render the calculation much more difRcult, he .does not 
attempt to give, or even to suggest any details respecting the i 
this lust named modification. From the complexity of the results abreaJ; 
laid down, there could he tittle hope that the subject under this ceir 
aspect could be effectually treated in any one of its branches by mrani 
of the mathematical processes which he has laid down, or by others having 
any direct analogy to them. 

Meanwhile, attempts to discover the true law of magnedo actioi) 
were gradually working towards a decided proof of that law which is 
now established beyond all question — the inverse square of the distance. 
It appears to have been first distinctly proved by our countryman Michel, 
and published in bis Treatise on Ariificial Magnets, in 1750. He had 
the merit, too, of introducing the use of the Torsion Balance into Urn 
method of experimenting on the law of action of such forces — the initni- 
Xaent by which Coulomb, with singular address, lully and satisfactorily 
established the law. Lambert, however, in the volume (xxii.) to 
'Which we have referred for Euler's second paper, published a dissertation 
on the same subject. This paper displaj^ that address both as a mathe- 
matician and an experimenter, for which Lambert was celebrated in s 
high degree : but the meUiod involved difficulties and fortuitous dis- 
turbances against which it was impossible to oppose the most consnmnMte 
Bkill and discrimination. He, by a very ingeuious and subtle mode of 
reasoning, established the true law of magnetic action, and showed > 
considerable approximation between its results, and the results of thote 
•experiments which he made*. They were repeated and varied by Dr. 
Bobison, both as to circumstance and the form of the apparatus: and 
that truly eminent philosopher was led to results still more closely 
freeing with theory than Lambert had obtained. Notwithstanding this, 
BS he still thought the discrepancies were more than ought to have 
'existed, he was too candid to urge that the laiv was established beyond 
He possibility of dispute. (Supplement to the third edition of the 
EneifclupiEdia Brilannica, vol. ii. ; and Mechatiical Philosophi), toL 
'it., p. 340.) He stood alone, however, in his estimate of the proof 
afforded by the experiments of Coulomb ; and forms the solitaiy 
instance of doubt respecting the conclusiveness of that completely 
decisive course of experiment in finally deciding the question, fieudes 
the memoirs of Coulomb himself, in the M&m. de I'Acad., the best 
TJew of them is given by Biot, in the third volume of bis Traiti dt 
•Fkyiique, p. 66—70. 

Though the magnetic dip had been very early discovered, yet it 
aeems to have been uniformly neglected in discussions respecting terres- 
trial magnetism, with a few such exceptions as Euler, and Tjim heit, and 
Mayer. The variation seems to have been thought to be total effect of the 
cause, whatever that cause might be which produced it. The intensity 
of the magnetism, as manifested by the horizontal needle, was, indeed, 
olserved with attention as to its daily changes, by Graham, nearly a century 

' Hia rfelennination of the position tA le'poBe otaapeaa.g&icctii Ato thcfai 
magnet, will be oonsidered hercatlpr. 
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Bg»; yet no particular attention was paid to the cliangee it undement in 
pas^iing from one place to another, till utarly the ctoae of the lost century; 
and though it was suspected that the intensity like the dip increased from 
the equator towards the poles, yet till the return of Humboldt from Iiis 
South American expedition, and the discussions of the observations 
which he had recorded by Biot, no certain evidence that such was the 
ease, existed- Biot appears to have been the first who attempted to 
apply the laK-s of the variation of magnetic force to the actual determi- 
nation of the magnetic poles, which he diil in a memoire read before 
the National Institute, at the end of 1804*. Laplace also gave the 
formula which connects the intensity in two difl'ercat planes with the 
actual intensity of the force, and actual dip of the needle : and as 
Humboldt had observed all these, they operated as mutual checks upon 
one another, and verifications of the general fidelity of the recorded 
observations. This is the more satigfactory, as Biot has remarked, inas- 
much OS Humboldt could not be warped in his judgment by any 
hypothesis of his own, since he could not possibly foresee that iJiplace 
would submit the observations to so severe a test. 

Biot, however, in his investigations, was obliged, as bis predecessors 
had been, to confine his attention to a representation of one of these 
essentially-connected phenomena, that is of the intensity, dip, and 
variatioa, and it was the dip which he selected for the purpose. " In 
F^ard to the declination and intensity," he says, " we freely confess tliat 
we are entirely unacquainted with their laws, or their causes; and if any 
philosopher is so fortunate as to bring them to one principle, whicli 
cizplains at the same time, the variation of the inclination, it will no 
doubt be one of the greatest discoveries ever made." lie does not even 
consider his " hypothesis as anything real, but only as a mathematical 
abstraction useful to connect the results, and proper to ascertain in future j 
whether any changes take place." Still he does not view his formule 
as an " entpiticat construction of the observations." Probably, he intends 
by empirical formulx, formula which are fortuitously taken, and so 
modified by means of the constants, aa to agree in their results with 
observation: yet still, if his physical hypothesis is not to be considered 
"anything real, but merely aa a mathematical abstraction usefid to 
connect the results," there does not appear to ua to be any exsentiai 
difference between it and an empirical formula, since it is confessed to be 
only the algebraical expression of an empirical lam — of a law which 
lays no pretension to physical accuracy. Yet it is upon the evidence of an 
bivestigation, thus characterized by its author, that the position of the 
poles, as concentrated in a molecule at the centre of the earth, has been 
generally adopted, and upon which the opinion maintains its ground to 
the present day, there being no new evidence nor new argument produced 
En favour of it. 

Biot's hypothesis is — that the magnetic forces arc situated in two 
points (or, at all events, that the resultant of all the forces of each separate 

" Tills memoir has been traiiBlated in the 22nd volume of t1ifi Philosophieal 
MagaMinSf and conBiderable extracts from it (all the FEsentint parts) have been 
iMWMrt in the wticle "Magnetism," in the lBt«r wlitiana u! ft\i: EncgclcifiEAWB'r.lo.-n.- 
gMrit waa orig/nallj- published in the Journal de r)ii(slque,\ot VVe ■jwu ViVV®4V-*|« 
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kind, is a aiiiglc force situated iu a tised point)— that these forcey-atS 
equal iu intensity but contrary in their quality — tliat these forces Vary 
inycrsely aa tie square of the distanee of the mngnet acted upon — that 
these centres of force are situated in the same diameter of the earth — and, 
lustly, tliat they are equally distant from that centre. 

Upon the first* of these hypotheses, considerable diversity of opinion 
has previuled, and under every aspect the decision of the question te 
clogged mth difficulties, both experimental and mathematical; but if thia 
were admitted, it would seem almost inevitable to admit the second of 
the hypotheses. The third is now undoubted by all philosophers; hut 
the fourth and fifth are not only unnecessary restrictions, — they are ak) 
incompatible (rith other phenomena, which must be accounted for by the 
true theory, whatever it may prove to be. The magnetic ecjuator, for 
instance, must be a great circle — which it is not; the parallels of mt^etio 
latitude ought to be actually parallel and circular — which they are not: the 
variation of the horizontal needle ought to be constantly of the same 
name (E. or W.), through the whole extent of any given meridian— 
whieh it is not ; the magnetic intensity ought to be altogether free froin 
sensible change — which it is not. The hypothesis, even when the poles 
are at unequal distances from the centre of the earth, and at finite dig- 
lances, is still liable to nearly all these objections, the form of statement 
of one or two of them being slightly modified. For instance, the magnetic 
equator would cease to be a great circle, but it would still be a circle— 
which is contrary to esperience: the lines of equal dip would still bt 
parallel, though at diff'erent distances in the two hemisphereB — which ii 
■contrary to experience; the magnetic intensity would now become (pro- 
bably) sensibly difi^erent, but the lines of equal intensity would, like the ' 
lines of equal dip, be parallel to the magnetic equator — which is contrary i 
to experience; and, finally, the objection unmodified, arising out of the 
necessary magnetic variation, still retains its fatal power against the hypo- 
thesis under tliis view also. Nor arc these all the difficulties of the 
hypothesis; but as any one of them is sufficient to overturn it, we need 
aot here enumerate more than are already set down. 

In this dissertation, however, Biot not only pointed out the true 
mode of investigation, but derived, also the formulae for the dip in tenU' 
of the magnetic latitude, as well as determined the approximate positioa 
of the magnetic equator itself (viewed as a great circle), which are 
admitted (with slight modifications of the formnis;, and slight changes of 
position in the equator,) to the present time, The modified formula was 
fomished from original and independent investigation by Krafft of 

* In bis dinMiseion of the Htnte of the magnetic forces in a saturated bur, fia laa 

Traili de Fhynqne, vol III., p. 77,) Biot lias adopted a different hypothesiat vi* 

fliat at anj point, the i^uimtity of teromngnetiBm, is exprcBsed by ^•—/t''"', wliera/i 

ia a constant, drpending on the state of the magnetised liody generally, 3 / is the lengtb 

ft of the bar, and, x the diBlsuce from the extreioity of tiie bar, vliich contains am 

I ^leciOed kind of magnetiBui. 

f Would not Biot'a formala be improved, by referring the origin of x In the middle 

I of the bar? The reflult would be f^'+'~^'-'). Tbia would bo more elegant in •' 
■ senmetriual point of view at least; but the writer of this paper will have oCcaiiMI,'' 
m^iortl}; to allow, in anotlier place, tlie falbicy of the whole reasoning ; and henve iti<-. 
~ 'o (IhcII upon it here with anj greater ieioi\. ' ' 
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^ Peiersburgh, and the di'tenniDation of the cliange in the position of the 
equntor, arising out of its poBitiona at two different epoflis, naa effected 
by M. Morlet*. The method of Morlet consigted in this determination of 
cortiun paints, in or very near the equator, from aetual obscrration, and ■ 
then from other points more remote, interpolating by means of Krafft'a 
Cormnlie — the latitude being estimated on frrcat circles, passing through 
the Hjus of the magnetic mnietule, and the plaee of observation. We 
shall Bce hereafter the degree of inaccuracy thiit must result from this 
process; or ratJier, we should say, from the theory on which this process 
is formed. We hare noticed above some futal objections to the theory 
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THE VILLAGE OF LEADIIILLS, LANARKSHIRE. 

(From a Correspondent.) 

Tss village of LeaUhills is situated in the {larisli of Crawford, and county I 
ofLa&ark, Scotland, at the altitude of 1280 feet above the level of the \ 
sea. The prevailing rock in the neighbourhood is Greynacke, but nt no I 
great distance clay-state and greenstone are found, aud coal within tea ' 
miles at Sanquhar and Douglas. Tlie altitude of the Lowthers, the 
highest hill in the neighbourhood, as taken geometrically by Sir John 
Leslie, is 2396 feet; but, according to my measurement, made with a i 
theodolite, iinder very favourable circumstances, its height is 2400, — o 
13 feet higher — a difference scarcely appreciable upon such au altitude. 

According to common report, the lead-mines were discovered by a 
Oerman of the name of Bulmer, vrhen searching for gold in the bonks of 
the adjoining rivulets. This account is extremely probable, for the 
numerous hillocks on the banks of the streams which discharge themselves 
into the Clyde and Xith, bear evident indications of having been ' 
thoroughly searched for that precious metal: even so much so, that those 
miners, who at present amuse themselves, during their leisure hours, in 
searching for gold, cannot find a spot that has not previously been 
explored. 

The method of searching for gold is, I believe, the same in every 
eountlj; however, the one adopted at Leadhills is as follows: — The sur- 
face of the rock is laid bare; the earth, sand, Sec, in its crevices are col- 
lected, riddled, and washed. The water carries away the earthy particles, 
and leaves those materials which are of greater sperific gravity than itself, 
as flint, quartz, and what gold there may be. The proceeds from one 
puddle, as it is called, are generally, at the most, not more than a few 
particles, not larger than the point of a pin; but a man, in sis hours, at 
an average, may collect about 4rf. worth of gold. Some pieces, however, 
have been found as large as a pea, or small bean; and in 1827, one of the 
■ OTeneers at Wanlockhead had a piece so large iinh&Aded ow (^wtti, 

~ legald mines, however, were once pToAuctVf i,^o\\\w\.'iV3"K&«c 
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Us tliat in the reign of James the Fifth of Scotland, 300 men wsre eirf-" 
ployed in them; and when that monarch, in a hunting-eKcursion in the 
adjtkcent moors, dined in Craivford Castle; each of his retainers, for dessert 
after dinner, were presented, on a wooden platter, with a few bonnets 
crowns, as the produce of the soil. These pieces were coined irom gold, 
obtained in the mines of Glengonar, the rivulet upon which Leadhills ia 
now huilt. 

Lead, however, for centuries has formed the mineral riches of these 
mines. The vein has more than once expanded to the enormous width 
of 14 feet, but, I myself never saw it more than 4^ feet, and this wb) 
considered by the miners as a verg good lead. At present the crip or 
aimnal number of bars (of 1441bB. each) amounts to 10,000 in Leadhilis, 
and to about 8,000 in AVanlockhcad, whereas at one period 3o,000 were 
made at the former, and 15,000 at the latter. 

It is not, however, to facts such as I have mentioned, that I porti- 
cnlarly wish to call your attention, but to the mental superiority of these 
miners, over miners in other parts of the world, and to show, that even 
among a class of workmen, who might be supposed incapable of pio- 
flting by good example ; one man of intelligence, may produce bene- 
ficial effects, tliat for ages will be felt and duly appreciated. The 
individual to whom 1 refer, was Mr. James Stirling, who, in the middle 
of the last century, was overseer at Leadhills. Mr. Stirling is known 10 
the mathematical world. For two elegant propositions which he cOBt- 
municated to the Eoyal Society of London in 1735, for determining the 
&rm of a homc^encous spheroid turning round its asis ; and wlndi 
vhen applied to the earth, perfectly coincided with Newton's deter- 
mination, that the revolving body wiis not an accurate elliptical spheroid, 
lut approached infinitely near to that figure. When at Leadhills, he 
instituted a library among the miners, and strongly advised them ta 
subscribe ; and with such success, that there is not a workman about the 
Tillage who is not a member of the library. The number of rolumes, 
embracing the standard works on every branch of science, in 1830, 
amounted to two thousand, whilst the miners at Wanlockhcad, another 
mining village within two miles of Lei^dhills, but in the county of 
Dumfries, possess another library, almost equally extensive. The efiiects 
of such institutions have been feit, not only in civilizing the inhabitants 
generally, but the small village of Leadhills, containing 1200 inhabitants, 
has the honour of producing two men whose names bid fair for imnior- 
iality, Allan Ramsay, the poet, and William Symington, the engineer. 
Captain Basil Hall, in his North America, states that Symington was the 
first to apply ste.tm to the propulsion of ships, at least in America. It 
is true, that Symington was one of the claimants, but the invention of 
sleam-navigafion, is one of those points of dispute, which probably will 
never be settled. We are, however, certain that Ramsay was the father 
of modem Scottish poetry, the precursor of Ferguson, of Bums, and of 
Scott. 

Whilst in other mining districts, crimes are of frequent occurrence ; 
aone excepting petty offences were ever committed here, and whilst the 
biJdren of colliers and miners are genetally entirely illiterate, there is 
?ither a toy nor a girl in these viWages ■wto ca-nQot veai, -A-wi too?*, at 
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em can write. In 1832, I vibUmI iheso villages, with some &icnds of 
ine from Edinbui^h. Keen phrenologiatH, who of course altribule*! the 
ental superiority of these minerB to cranial developement, hut to whtit- 
er cause it may be attributed, and I think it is due to the taste for 
ading that has been produced among thetn, the apparent comfort of the 
rople — the neatness of dress of the children, and the intelligence uf the 
en cannot be denied. For not only to miners in others ports of the 
acid, are they saperior, but to the working classes even in Scotland, 
hich is admitted to possess the most intelligent peasantry on earth. 

Seeing, then, that such beneficial effects have been produced by such 
iparently small causes, might not the overseers of other mining district!, 
stig&ted by the example of Leudhills. try to institute Reading Societies 
nong their workmen 1 for it will always be found, that correctness of 
oral conduct follows the caltiration and enlightenment of the mind, 
is true that the Leadhllls and Wanlockhead miners possess two special 
Irantages, they only work 6 hours in tlie 24. and have the perquisite of 
>laining as much land from their landlords, the Earl of Hopctoun at 
eadhills, and the Duke of Buccleuch nt Wanlockhead, as they can culti- 
tte with the spade. The last might he considered as of hardly any 
[vantage in a pecuniary point of new, as the uncultivated land in the 
eighbourhood rents at 2s. per acre, but it ia still unknown what spade 
iboor can effect, even in the moat unpromising circumstances, as will be 
roTod from an account which 1 have received of the enormous crops that 
are been produced at Leodhills, and which I communicate as being 
nportant, not only in an economical, but also in a geological, point of 
lew. 

The altitude of Lcadhills above the level of the sea, is, as I have 
Iready mentioned, 1280 feet, and to show the mean temperature of 
rcadhills, and the quantity of rain that fell there during the summer of 
828, 1 make the following extract from a paper of mine, which appeared 
1 Jameson's Edinburgh New Pkilosopkicai Journal. 

The temperature was token at 7^ a.m., and 8^ p.m. The dmly mean 
■aa then taken, and again the monthly. 

The height of the gauge above the aea was 134°, and it was pl:iced 
eaz to the highest inliabited house in this island. 

May, 49!' 

June, bi^" Rain wliich ffll 3J ineheB, 
Jaly, 65.5° - - ■ eji ■ - 

August, 66° - ■ - 7 . ■ 
Septem. 4S4° • • - 7 ' ■ 

October, 45° - - - . . 

35JI, incbe« total; an eiiormouB qiiiintitj. 

"he account to which I refer appeared in the Scotsman, and is also copied 
ito Colburn's New Monthly Magazine for March. It is as follows; — 
Mr. John Hunter, Leadhilla, planted, in 1833, 16 Scotch falls (being 
he tenth part of a Scotch acre) with potatoes, which produced tlio extru- 
idinary quantity of 335 imperial stones, being at the rate of 21 tons to ^^ 
he Scotch acre" (or 174 »*> *!»« Engliah). And from a at^uare mile oC ^H 
^fal^ urouad the village, it is calcu^ted 'SaaX Ih^H^ ^Xnasi?. ol \iai}^H 
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(221bs. to the stone) and 12,000 stones of potatoes are annuallypn^' 
duced." Tiie allotment system has been strongly advocated by Mr. 
Hewitt, in Tail's Edinburgh Magazine, aa being adopted to a considerable 
extent, and with great advantage, both economically and morally, as 
confirming the moral sentiments and social condition of the people in the 
neighbourhood of Nottingham; but the climate of Nottingham, is, I 
believe, as fine as any in England, whereas, at Leadhilla, it ia quite the 
leverse; and still human labour has triumphed over the sterility of tie i 
soil, and the backwardness of the climate, 

" When further attention," remarks the editor of the Scots^nnn, "is 
now so generally called to the practicability of improving out waste lanils, 
this instance of prodactirencss at Leadhills, a mountain-district, hi^ei 
than the summit of the Pentland range near Edinburgh, ought cortdoly 
to be a strong proof of the possibility of employing our pauper population 
with advantage to themselves, to the bcneiit of proprietors, and the geneiJ 
improvement of our country." The remark of the Scolsman applies to 
other countries besides Scotland. Several of the lower ranges of hills in 
Ei^land do not ascend to the altitude of Leadhills, and in a lower lati- 
tude, the region of profitable cultivation will necessarily ascend higher, 
and probably in proportion cmteris paribus to the range of isothermal 
lines, or to the height of the curve of congelation in that latitude. "The 
Duke of Athoi has ascertMned, that whilst the Scotch fir thrives only at 
an elevation below 900 feet in the north of Scotland, the larch ascends to 
1600 ftet, and may ascend higher." The same fact I have often observed 
at Leadhilla, for there Scotcli firs will not grow, and all other trees are 
Stunted excepting larches, which grow luxuriantly when protected. What 
a vride field for the cultivation of timber, both in England and Scotlanil, 
does no this discovery of the Duke of Athol's at once disclose t The 
unprofitable heaths of Scotland, where they are not cultivated, may be 
adorned with wood, and almost all the kilh of England may have larches 
growing upon their summits. Instead of importing timber from other 
countries, we may then have more than we require, and thus obtain 
new resources from being the exporting nation. 

In our next paper we shall mention the different methods that have 
been adopted to measure altitudes, and show how these may be simplified, 
SO that a ueai-enough approximation may be easily obtained. 
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ATTH ACTION. 

Iv a atone be thrown into the air it will mount to a coasidcrable height, 
proportionate always to the force employed for its projection; when this 
becomes exhausted, the stone returns to the earth, and remains at rest 
upon its surface. This simple and faiuiliur phenomenon, is a conse- 
quence of Allraclion of Gravilalioii, — a pnirer with which the earth is 
endowed, and which is not only active in cuinpclling -the descent of a 
body to its surface, but also in holding it there at rest unlil it be BguiQ 
pat into motion by some external cause. Hut the stone is a very hani 
and compact substance: its partidcs are held t<^ether with u very ooni 
aiderabk degree of force, and the power ivhicli presides over its form 
and texture, is called the allraclion (/f cohesion or of aggregation. It 
is eierted in different bodies with veiy different degrees of force) 
^catest in solids, as the Stone, — less in liijuids, (is in water, — least in 
aeriform bodies, as in the atmosphere. 

The same body is often found in various states of cobesioni thus, 
marhlc is hard, chalk is softer, whiting softest, and yet these are olL 
precisely of the same chemical composition. 

DilTercnt degrees of force are required to divide them. The first 
demands the blow of a steel hammer to break it, — the second may be 
broken with a wooden mallet, — and the third easily crumbles between 
the fingers. 

The metals are all one class of bodies, hut of varying degrees of 
hardness. Iron is hard, it scratches copper, cojiper will out lead, and lead 
(rill cut potassium. 

Were it not for the attraction of cohesion existing amongst the 
particles of bodies, form and l«xture would be unknown. We may 
illustrate attraction of cohesion, by several easy eiamples ; two cleaa 
surfaces of load will forcibly adhere together if pressed into contact , — if 
a leaden bullet thrown from the steam-gun happens to stick upon the 
iron target, another striking it will adhere forcibly; another and another. 
&nd BO no. until a vast number of bullets thus cohere into one mass, 
ivhich if it be cut in half and examined, appears perfectly solid, and no 
trace presented of its being made up of a number of spheres. 

NumberteGS processes in the arts depend upon attraction of cohesion, 
and the smoother the surfaces brought into contact, the more forcible the 
cohesion. Two pieces of wood, if planed ever so true and smooth, will 
not adhere ; because, from their nature they abound in minute asperities, 
and cannot come fairly into contact; but melted glue put between them 
fills up these irregularities, presenting a smooth liquid surface, and novr 
upon pressing the pieces of wood together, they attract each other with 
Taat force. The less glue remaining in the joint the stronger it is, 
account of the closer approximation of the two solid emfaces, — a 
well known to the cabinet-maker, who in veneering, si\vlccxcs Qvi." 
I enuih giae as possibit from between the veneet oni 'i^ >Ju*ii. 
^^KKoi.. I. S 
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wliich it is-ploced, so as to moke the joint wLat is tcclinically caM ' 
" mood and wool!." The prowss of making pasteboard and papier mache 
tea-traj's, are other examples of cohesion; so also is that of candls- 
making, especially wax-candles. These are not generally cast in monlds, 
as some persons suppose, hut arc made by the successive applications of 
melted was around the wiek. Tlie first portion poured on adheres and 
congeals, a second portion adheres to this, and so on, until the reqoired 
laze be produced. Cut a tvas-^andle in half, it will present a succenion 
I of cylindrical rings. 

Reduetion to powder, rasping or filing, are examples of OTcrcoming 

attraction of cohesion. Substances which are not applicable in theii 

I original solid state, thus become of use when more minutely dirided, — 

r thus, wheat is groTind into flour, so is cofiee into powder, tobacco into durt 

1 or snuff. A piece of thick iron-wire held in the flame of a candle, will 

■ become red hot; but if it be reduced into fine filings, these will ham 
with brilliant sparks, if sifted into the flame, because their attraction of 
cohesion is so much destroyed that the flame has access to them in all 
directions, and with sufficient energy to heat them up to a point necessaiy 
for theilr combustion, which it could not effect when the metal was in a 

, compact solid state. 

I The chemhl is well aware of such facts, and therefore calls in the 

I aid of the mechanic, who furnishes him with an endless variety of files, 

I msps, mortars, &c., for overcoming the attraction of cohesion of the 

I ¥ariouB substances which he operates upon in his laboratory. 

I, The grand cliemical agent for effecting this end is Heat, and io 

[ Universal is its application, that the chemist is not unfreijuently called 

[ "The Philosopher by Fire;" and Heat is defined as the " Antagonist of 

Attraction." Thus, a mass of lead exposed to heat, has its attraction of 

cohesion overcome by that agent, it is incapable of maintaining its solid 

form, but melts and becomes liquid, and in this state it readily adapts 

itself to the form of the vessel containing it, upon withdrawing the 

I heat, or cooling, it solidifies, and attraction of cohesion returns in iiill 

L force. It must not, however, he tma^ned, that when the lead is liquid, 

■ attraction of cohesion is totally destroyed; for such is not the case : itis 
I bnly exerted with a lens degree of force in the liquid metal ; and if this 

I be poured from any considerable height through air, it will be cooled, ■ 
t and congeal into spherical drops. Thus, the smalL <ihot used by the 
L sportsman, is formed by permitting melted lead to fiili in a shower from 
i ft very considerable elevation. The spherical form is that which all 
t liquids assume if unsupported, or supported upon surfaces for which 
1 fticy have no attraction. Thus, rain-drops are spherical, and these con- 
gealed present spheres of hail. We have found that solids differ in 
coheBive force, and the case holds good with liquids. Blercury is a fluid 
metal of considerable cohesive force ; to pass the hand through it is not 
easy; but the hand will move through sea-water without diflSculfy, it 
experiences very Lttle resistance from pure water, — still less from spirits 
of wine, — least of all fi-om jether, these bodies all differing in the 
►cohesive force with which their particles are held together. 

If a cork be accurately fitted to abottle containing syrup, that viscid 
maid will not escape between its aurf'.we aaA tVb ^ecVcS OtiftVAAf, 



i uy ciiEMisTRr. 335 ] 



F triit letlier will readiljr pass between, because its particlea are mon | 
attenuated and mobile. The very small degree of cohesive altraclicin i 
which exists amongst the particles of* aeiifurm bodicG, must be evident 
hy the ease with which all solids, and fluids, whatever their nature, drop 
&Toiigh tlie air; and also from the very little rcaistance which the hand 
experiences in passing through the eaiue wonderful medium. 

Wben attraction of cohesion takes place amongst the particles of J 
bodies, causing them to assume syinmetrit^ arrangements, producing i 
tolids of regular and determinate figure, it is called ailraction o^l 
en/ftallhafioa; the results, cryslah. In order to confer the crystalline ■ 
itate upon a substance, its particles must be endowed with freedom of I 
motion; such end cannot he atttuned by any mechanical means; for, 
although we may reduce a body to the moat subtile powder, its particlai 1 
will not, even then, he able to more into mutual attraction, bo as to J 
produce a regular solid. If, however, we call in the aid of cbemistry, 
we can ca^ly give them freedom of motion. For example, expose ■ 
lump of the metal bismuth to bent, it melts, and extreme mobility, t. e 
of fluidity, results. Upon allowing it to cool gradually, the ptuticlea 
i^proach each other slowly; and, just before it sets, by c[uickly pouring 
away the interior portions of yet fluid metal, the cavity of the crucible 
in which the eiperiment is made, will be found studded over with 
regular crystals, of a cubic form. 

In this instance, crystallization consists in destroying cohesion by 
the solvent power of heat, and slowly permitting its return again, by 
cooling, or the escape of the solvent power. 

, But there arc other solvents which may he employed, suited to the 

irature of the varions bodies that we wish to crystallize; thus, water will 
dissolve commou salt, nitre, or alum, and the solid particles of all these 
bodies will he endowed with freedom of motion throughout such. I 
solvent: this is called aolution. Set three saucers, contmning such 
solutions, in any warm place, and let part of the water dry away, or 

. ei'oporafe; then remove them to a cold rooni, and observe what happens. ' 
The particles of the substances will begin to attract each other, and form 
crystals; hut not all of the same figure: the common salt will yield 
cubes; the nitre, six-sided prisms; the alum, oetohedrons; and if these 
crystals be dissolved over and over again, they will always appear in thi 
same forms. 

The regularity of figure, however, will depend upon the rapidity o 
riowness with which the operation of cooling is conducted. Thus, if it 
be hurried, the particles are thrust confusedly into the sphere of each j 
otiier's attraction; and the crystals are very small and imperfect: if it be 
conducted with extreme slowness, they have time to approach each 
other with great regularity, and form crystals of large size, and beauty 

; of figure. 

Make a solution of nitre, and evaporate it over a lamp, to about 
half its bulk; then set it to cool, and stir it continually; the crystals will 
be small and granular. 

Evaporate a similar solution to three-fourths, and let it cool 
C'slowly, which may be doite by ]f utti&g it o ' 
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^^^H grate, and letting It remain there until the fire decays, and 
^^^^P cold, it will yield crystals very l^rge and regular. 
^^^^H KpEom salts are generally found in t)ie shops in Tery small crjitiilp, 

^^^^B because the luauufacturer has cooled his solutions mpidly, in order to 
^^^^^V obtain the largest possible crop in the shortest possible time; regulaii^ 
^^^^H of figure is not his object; and none of the crystals weigh more thana 
^^^^H Aw grains. But Epsom salts mny, by slow cooling of the solution, be 
^^^^B obtained in single crystals, weighing upwards of an ounce each, of tkt 
^^^^B utmost regularity of figure; namely, a four-sided prism, with a dihedral 
^^^^F summit. Salt, in the common acceptation of the word, implies cnlinaiy 
^^^^ salt; but tlifi chemist employs it to denote a variety of substances, totidly 
distinct from common salt, some of which are insoluble in water, soise 
Tery soluble, crystal lizable, and uncrystalliEable, pungent, and tastelen, 
^^^^ fixed, volatile, metallic, earthy, and of everj rariety of fonn and eotoor. 
^^^L Thus, Mrtfft/e is asalt; sajspearlaxk, blue vilriol, Biid plailer of Paris. 
^^^H The term is not confined to that which is only taline to tbe taste. 
^^^^B Water, added to alum, nitre, or Epsom salt, will dissolve a consideral)le 
^^^^M portion of them; but at length a point will be found where it refuses to 
^^^^B exert any more solvent power; the solution is then said to be salaraletl 
^^^^H with the salt : if it be now heated, it will be found capable of dissolring 
^^^^B more; heat, in this case, increases its solvent power; hut another point 
^^^^H will be found, when even the hot water refuses to dissolve any moie, 
^^^^H nnd thus we obtain a, hot saturated solution; this, when cooled, deponM 
^^^^H its excess of salt in crystals; but the mol/ier'titaler, as it is now called, 
^^^^H after giring birth to crystals, is a cold saturated solution.' 
^^^^H When salts are crystallized from solutions in water, they rer^ 

^^^^f frequently retain a portion of that fluid, not mechanically mixed nith 
^^^^B them ; but as an essential component, to which their regularity of figure 
^^^^B and colour, in some instances, is referrihle. 

^^^^B Thus, Glauber's tail contains a vast <;|uantity of combined water, 

^^^^M and crystallizes in six-sided prisms, transparent and beautiful: expose 
^^^H ihem to beat, the water of crt/slallKalion flies off, the crystal loses its 
^^^H «Qiape and crumbles down into a white powder, which, if dissolved u 
^^^^B iVBter, will again afsiune its original crystalline shape, on accoimt of 
^^^^B regaining its water. 

^^^H CrystaLs of gypsum, which are found in the blue clay of London, art 

^^^^1 of a glassy transparency, and of regular figure ; this is due to water: 
^^^^1 heat them, they crumble into a white powder, well knoivn as plaster of 
^^^^B Paris, and which, when wetted tvith w.atcr, rapidly absorbs it, tcllii^ 
^^^^M 'into an imperfectly crystalline solid. All plaster-casts retain tbeii fom 
^^^^1 and beauty in consequence of the water which they contain, remoreiti 
^^^^B and they fall into shapeless or ajnorphoits masses. 

^^^^1 Crystals of blue vitriol, caused to part with their water of crystal- 

^^^^1 liziLtion, form a n>hile potifder, which will again yield blue crystals upon 
^^^^P solution". On the other hand some salts do not retain any water of 
^^^^K Giystallization, this is the case with nitre; nor does it attract any water 
^^^^B irom the air as some others do, hence its great utility in mailing gun 
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fiondcr. When ealu oUract water from the air, (Ley are said to 
dfliquesee; pearlatk is an esainplc of tbis. Some p«rt with water upon 
expOBure to air, Mid thify are said to ejfliirescc. Glauber's sail, for 
example, instend of becoming moist by absorbing water, becomes dry by 
Uirowing it off. The introduction of solid bodies, sueh us sticks or 
Mrings into solutions about to crystallize, induces the dejKisilion of » 
la^er crop of crystals by ciposiDg an extended surface for them to form 
ud accrete upon; they are called nMc/ei,- and f.imilinr examples of their 
action are found in alum-baskets, where the alum is crystuUiied on twig*, 
in verdigris, on sticks, and in sugar-candy upon strings. 

Sometimes neither heat nor water can be employed for lolveat 
■gents in the manner just described; and, therefore, other means an 
lesorted to for conferring crystalline form. Camphor is a Tolatilc sub- 
etaoce; and although heat will easily melt it. yet it will as easily 
eraporate it; and, therefore, we cannot crystallize it by heat as ne did 
bismuth ; nor is it sufficiently soluble in water. We therefore crystnlliKa 
it by tlie process called sulilimalion, which consists in raising it very 
gently into vapour by beat, and thus endowing its particles with freedom 
of motioD, and then upon cooling tliu vapour, they arrange themselreB 
bto crystals. This process even goes on at the common temperatures of 
ttie atmosphere, as may be observed in the show-bottles of camphor in 
dro^^ts' Wndows ; and another curious fact also becomes evident at the 
same time, which ia, that the crystals invariably form in the greatest 
itbtwdance upon that side of the bottle nearest (o the light. This is not, 
however, peculiar to camphor, for many solutions of salts present Um 
same phenomenon, and the niimufacturer of saline bodies frequently 
finds that the copiousness of his crop of crystals is materially aSi^ted bj 
the bright or gloomy state of the weather during the process. Camphor 
may be dissolved in spirits of wine in great abundance ; if to saturation, 
by the aid of a moderate heat, a portion of the solution poured into a 
cold glass will instantly crystallize in beautiful arborescent forms. 

In crystallication, therefore, when one solvent refuses to act directly, 
we modify its application, or employ others suited to the nature of tltti 
substance we wish to crystallize. 

Crystallization is a most important process both in the chemical 
laboratory and in the arts, and from the circomstonee of the same body 
always assuming the same form, we are enabled, in many instances, to 
pronounce upon its nature without having recourse to further examination. 
There are, however, some instances in which different substances have 
the same form; thus, oxalic acid, white vitriol, and Epsom salts, are all 
four'nded prisroB; and it is very diificult to distinguish " which ts 
which" by mere inspection; but then their chemical chamcters vary, 
oxalic and is sour to the taste; white vitriol, slypUc and metallic; 
Elpsom salts, littler and snliie, and thus by merely tusting tliem they can 
eHfcctually be distinguished from each other, independently of any 
refined chemical knowledge. The lamentable mistakes that the substi- 
tution of oxalic acid for Epsom salts often gives rise to, may thus be 
easily avoided, this caution on the part of the purchaser should never be 
omitted; the mere word of the druggi&t'a aaB^steiA, vn. ■avascj casi»^ 
c:uuiot be tranted; for very frequently \iia wWVo atoiiV «S. V-QHsAfti 
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confined to the mere tabeh of the drawers mid bottles, and he 1 
nothing of the chemical nature of their contents. 

The term crystal was originally applied by the ancients to denote , 
quartz in a regular six-sided figure ; this substftncc they imagined to he 
water in a still more solid state than that of ice; it is now applied to 
all sorts of regular polyhedral solids*. A certain degree of attraction it 
obseryable between solids and liquids: thus, if a finger be dipped into 
water and withdrawn, a portion of that liquid wilt be found hangii^ 
from its eitremity in the form of a drop. Agiun, if water be poured into 
a perfectly clean glass, its aurface will not be found truly level; but 
cupped at the edges, where the solid glass exerts its attractive force upon 
the liquid and draws it from a level liae. If we narrow the dimensions 
of the glass, the fact of this attraction becomes more and more observable; 
and if we greatly contract it, so aa to form what we designate a tube of 
very small bore, we get a result yet more remarkable; for not only will 
the water rise in such tube, but it will be retained there, when the tube ii 
handed about. 

This effect, from taking place in narrow tubes, even in such whose 
calibre is as fine as a hair, is called dapillary allraclion, and it is a most 
important and interesting power of attraction. Take three quills (per- 
fectly clean and tree from grease), a swan, a goose, and a crow-quill, cut 
them all to the same length, making them tubes open at both ends, 
like the quill into which the tuft of a camel-hair pencil is placed, stick 
them on a bit of card, so as to hold them at the same level, with their 
orifices touching the surface of water, which will rise in the smallest 
quill to a greater height, and be retained in it with a greater force than 
in any of the others; and if even a smaller quill be used, as from the 
wing of a blackbird or canary, the water will be yet higher raised, and 
yet more forcibly retained. A eane is an assemblage of small tubes, 
enclosed by a hard epidermis; take a piece about an inch long, and place 
one end in water, the small tubes will attract it speedily towards the 
other end, or dip one end in spirits of wine, it will rise also, and may be 
burned from the other extremity, thus fiuuishing an illustration of the 
theory of the action of a wick. A bundle or fagot of small metaUic 
wires, will also attract the spirit, and such contrivance ia used for maldiig 
incombustible wicks for spirit and tea-urn lamps. 

Common cotton wicks may be considered as bo many small cords, 
placed side by side, and leaving interstices which act aa capillary tubes 
in raising liquid tallow, wax or oil, for combustion in candles or 
lamps. * 

If a skein of cotton be hung over the edge of a glass of water, it 
will attract it out of the glass; and if the water be muddy, the solid 
impurities will he left behind, and pure water only pass over. This is a 
most ancient, yet effectual mode aijiltralion; a process which consists 
in the separation of mecAanicD/Zy-suspended solids from hquids. It will 
not filter salt water fresh, because salt is chemically and not mechanically 
diffused throughout water; hence, any solution of salt filtered, ia just as 
strong after as before the operation. Paper, when first made, is a very 
porous body, and porous bodies genetaWy enjoy this property o" 

" Quartz, \a tbe carlh. sUii'n, vtvaYoie aVW 
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fluids. Thus, nhite bIottiiig-j>apcr rapidly and cfiectually adsorbs 
k, either from a pen or from writing-pupvr; and is accordingly' extensively 
employed by the chemist to form filters; the simplest shajw of which 
indispensable articles is that of a square of paper, foMi'd into four, and 
ailerwards opened out into a cone, so as to fit the interior surface of a 
funnel. 

In order to fit paper for ivriting, it is necessary to destroy this 
capillary attraction to some extent, and it is done by impregnating the 
bibuloua sheets with a weak solution of size, which dries in them, and 
destroys their greedy force of attraction. Wood rapidly absorbs ink; 
and it is difficult to write a direction upon a wooden box-lid, i 
qaence of ils capillary pores drawing away the ink from the pen in all | 
directions; but rub it over with chalk or rosin, the pores are thus filled, 
and the letters indited by the pen no longer spread. Ink spilt upon » I 
plain mahogany table, dyes deeply into its surface; but if the table b* I 
waxed, or IVench-polished especially, no absorption of ink takes plac^ i 
because the capillary pores are thus already filled; hence, ink can ba 
wiped completely &om such surfaces, without leaving a trace behind. 

Hence the utility of varnishes applied to articles of furniture 
The harder varieties of w^ood are not so porous as those which ard | 
lighter; ebony or rosewood will not absorb water like willow or deal, i 
A lump of common salt, or of sugar, placed in a saucer full of water or | 
of tea, soon become wet, on those parts even farthest from the t 
body of fluid, in virtue of the capilhiry attraction of tlieir pores. 

Water attracted into the fibres of a rope causes them to swell, and \ 
thus virtually to shorten the rope; a common garden line is an instanoe I 
of this; when first put up it hangs in a curve; hut nhen the laundreai \ 
places wet linen upon it, it absorbs- ivater from them, and tightens; so, if | 
it be exposed to a shower of rain, it becomes tightly strained, often to ■ 
an extent sufficient to dr.tw the hooks out of the wall. 

The threads of which linen and woollen cloths arc manufactured J 
may be considered as cords, and the shrinkage of such fabrics is pro- 1 
veibial, when wetted for the first time, they contract in the two J 
directions of their intersecting threads. Tweuty-seven yards of Irish I 
linen, value two sldlliugs per yard, shrank three quarters of a yard I 
when first wetted with cold water. 

Advantage is taken of this force of shrinkage upon some occasions. J 
Thus, in bandaging a horse's legs, the rollers are sometimes put on diy^ 1 
and afterwards wetted with lotion; the cloth instantly begins to shrink,! 
and strong, but equable pressure, is thus applied to the limb. 

Wire-gauze, if vciy fine, retains water amongst its interstices by J 
c^iUary attraction: such is tlie progress of philosophy, that water c 
now be drawn in sieves. The labour of the personages in ancient " 
^ble, is now no longer in vain. 

Capillary attraction enacts a powerful and active part in many 
natural . operations. Much of the disintegration and decay of rocks is 
I referrible to its action. The softer varieties attract water amongst their 
I pores; and by the alternations of heat and cold, it enlarges or contracts, 
' .^ul powerfully expands in freezing, thus riving the parts asunder, a»d 
^^j^^fang Ibe sharp angular face of a rock gtainaWj to a."t<v*Q4.ti.Vw 
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Again, water Ib absorl)ed amongst the pores of soils, and disintegnteV' 
them by its expansions and contractions: !iy their ahsorptive power Ik 
niin or dew arc conveyed from the surlace to tlie roots of pkats, in 
which capillary vessola also eiist, which draw the liquid nutrimsnt 
upwards, and transfer it amidst the body and branches of the plant, to 
sustain its functions of vitality 

A solid body which exerts attraction for one liquid, very oftm 
exerts do attraction for another; thus the finger attracts water, a jm 
;«ttract8 ink; but dip either of them into quieksiiver, and theyMin 
Jirii^ng away, or attracting, that liquid. Again, ponr mercury into s 
^lass, and it presents a convex surface, whereas water gives one that ia 

This effect is usually designated by tlie term repulsion; the glass ii 
■aid to repel the mercury; but perhaps the more philosophical expresaion 

.ia, that the particles of the mercury have a stronger attraction for them- 
flelres than they have for the glaas, and therefore they endeavour, as fei 

_as possible, to preserve the spherical form, which thev would entirely 
assume if unsupported. 

Water poured into a glass, perfectly dry, may be raised above tk 
level of the edge, in a convex form; because the particles of the witer 
have more attraction for each other than for the dry glass: wet the edge, 
they are then instantly attracted, — an overflow results, and the water sink> 
to a concave form. A greasy pen dipped into ink cannot be filled with 
that fluid, a very little only will reluctantly adhere, in minute, well- 
idefiued globules, which may easily he shaken away, as they have no 
attraction for the greasy surface. Cleanse away this team the pen, it 

.rmll withdraw and retain ink in considerable quantity; indeed, its 
retention, flow, and deposit upon paper, all depends upon tapitbiy 
attraction. Water thrown upon oily or dusty surfeces rolls about in well- 
defined globules, having no altruetion for such matters. Kain-drops 
thus beautifully repose upon the snrfiice of cabbage or poppy leaves, 

., without wetting them, as they are covered with a fine pollen or powder, 
having no attraction for water: brush this off, and the leaf becomes 

, Tvetted. . 

The whole art of making waterproof clothing depends upon selecting 
B material which water will not dissolve, adhere to, or penetrate me- 
chanically. 

Cotton fabrics impregnated with a solution of Indian rubber, have 
their capillary pores thus filled up, and the same substance is iusolnble 
ia water. 

If a thin piece of perfectly clean silver, be laid upon the surface 
of mercury, it will be attracted with a very considerable degree of force, 
which might be very plausibly referred to the force of attraction which 
we have been considering; but, continue the contact for a little time, 
tiien withdraw the piece of silver, and attempt to wipe the fluid mercury 
away fiom it, as water from a stick or glass rod; it will be found 
impossible to effect this: hence, some power in addition to mere me- 
chanical attraction between a solid and a fluid holds on the mercury, 
Scrape the surface with a knife ; the mere mercury is not removed, but 
soft, unctuoUB, metallic solid, verj diffttpnt ?iqw. K\ftwt ■C&c 
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arAe wlrer; and if the two metals are suffered to remain in contact, 
Lhey will lose their original characters, and entirely form a soft solid 

This attraction is particularly characterized by the change of form 
DO* state of the acting bodies; and it takes place bctiveen such as ore 
of the most opposite natures. It is called, therefore, nttrovtion operating^ 
upon dissimilar particles. Ckemienl allraclion, or chemical nffinity, and 
no mere mechanical means can enahle us to separate the mercury from 
ihe rilror, so as to exliibit each in its insulated state. Such separation 
can only be effected hy chemical means, and we then find that the 
two metals are again presented, each enjoying the same properties as 
they did before their union ; that they are ready to unite again at th« 
chemist's will, again to separate, and that this union and separation may 
be carried on without limitation. The soft solid compound is called an 
atnalgam*, place it in a small glass retort, the beak of which jost dips 
beneath the surface of water, upply the strong heat of a charcoal fire or 
a apSrit-lamp to the retort, the heat will overcome the clicmical nttrao- 
tion between the metals, the mercury will boil and yolatilize., its x'apour 
condenses in the cold water, and fonns globules of liquid metal; the 
ailTer la perfectly fixed at this degree of heat, and, therefore, remains 
behind in the retort pure, and free from volatile mercury. 

This process is on example of what is called distillation, or the con- 
Tersion of a body into vapour, and its condensation "by a cold suriaec^< 
re-forming a liquid, a process abimdantly employed for extracting 
Tolatile matters from such as are fixed, as is the silver in this instance. 

The formation of the amalgam by the two mct.ils is called si/ntheittf' 
its resolution into them again, analysis, or decomposition, which in thiBi 
instance is etfectcd by heat. 

As all the subsequent papers which are to appear under the titlg 
of " A Popular Course of Chemistry," will be entirely devoted to tht- 
nature of chemical attraction in all its various forms and applications 
science, arts, and manulactures, the subject is not further pursued upon 
the present occasion; the object of this paper being attraction generally, 
and mechanical attraction has been somewhat fully dwelt upon, because \t, 
is highly important that its principles should be well understood ' 
those who arc about to commence the study of chemistry. 

• From the Greek, to mnny together. 
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the declared opinion of one Bodinus, a learned man of the ISth 
centur}', thnt cometa were no other tlion the souls of illustrious lueu, who, 
having remained many ages upon the earth in the capacity of guardiaa 
angels, had been called to heaven in the shape of flaming stars. If a 
comet, instead of heing a mere accumulation of nebulous matter, as aui 
philosophy teaches us that it is, were, as Bodinus believed it to be, some 
bright intelligence interested in the destinies of onr race, and commissioned, 
at stated seasons, to work out tlie designs of Providence in this nether 
ivorld, how manifold are the subjects of speculation which we might 
assign to it, as, after each return, it again and again toiled through the 
jrcars of its solitary journey. 

The comet of 18.35, when it came in 1456, was encountered by the 
anathemas of the whole Catholic Church, headed by the Pope. Dis- 
mayed at once by the progress of the Turks and the progress of the 
comet, Calixtus included them both in the same prayer of conjuration 
ordered to he said in all the churches. 

It came again in 1531, and found America discovered, printing 
invented and in general use, and the Reformation begun*. 

1607 again completed its cycle. And now the Coperiiican system 
tad been published to the worldf; the telescope had been discovered; 
Galileo and Xepler had been bom, and had probably kid the foundations 
of their discoveries, the one in mechanics, and the other in astronomy. 

Nest came 1682 and the comet, and the laws of motion were 
ascertained and published to the world; the discoveries of Kepler were 
made, and Newton had built up upon them the theory of universal 
gravitation, 

17^9 "as to be the next period of its appearance, and its coming 
was now, for the first time, Jhreseen. Halley, afterwards Savihan 
professor at Oxford, having undertaken to calculate the orbits of the 
different comets which had, up to timt time, been observed, pre- 
sented, in 1705, to the Koyal Society, a work called Comelogra- 
pkia, in which he predicted J the return of the comet of 1682 in 
1758, an announcement received in those days with no little surprise 
and interest. It was, however, immediately foreseen by astronomers, that 
the path of this comet would he disturbed by the attraction of the planet 
Jupiter. Lalande and Clairaut undertook to calculate the amount of 
this disturbance. The work was one of enormous labour, which they 
would never have undertaken, as Lalande himself admits, had not asaiat- 
ance been rendered to them (strange to say) by a lady. To Sladame 
Lepaute, the wife of a celebrated watch-maker in Paris, was assigned a 
principal portion of their calculations, and to tliat lady is due a principal 
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-f- The great work of CopcmicuB, De ItetoliUiatubui, was pubtialicd in 1S43. 

^ Hia woriiB, trsaelated, ore " H<»icb I diue veatuie to faratel tliat it will letom 
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Ahare m ihelt buccpss. ^' During six months wc calculated from momini 
till nigtt, even during meals," says Ijilande, Tbey determined the actui 
perturbntions, during 150 years, of Jupiter and Saturn, and they a. 
finally, at the conclusion, that its coming would bo delayed no less than 
518 days by the attraction of Jupiter, and 100 more days hy Saturn. 
The time of its perihelion passage* was thus brought to 13th April, 
1759: it was, nevertheless, stated tliat enora might have been made 
amounting to a month either way. 

These conclusions Clairaut published to the world in NoTemlx 
1758, when astronomers bad alrcitdy begun to look for the comet, 
was first seen by a farmer of the name of Palitzch, near Drcsdei 
December 25, 175ft, uid at Paris, on January 21, 175D. It passed its 
perihelion on March 13, 1759, just one month after the time predicted. 

The coiaet of 1759 was next to complete its orbit in 1635; and of 
its appearance in that year an account will shortly be given, wbea we 
shall first have answered two questions, which will, no doubt, have sug- 
gested themselves to every one who has read so far of this paper. They 
are these: 

How can any prediclion of the return of a comet be made? c 
supposing such a prediction to be possible, Honi can it thence b 
that Ihii cornel iif 1835, i> the same toilk those teen in 1682, in 160?, i 
1531, and in ]456^ 

Before the first of these questions is answered, the reader must b 
made acquainted with the nature and properties of a certain e 
by geometers an ellipse. If a fine thread 
be taken, and its two extremities fastened 
to two points, S and h, fised on a f 
surface, and not so far distant from o 
another as the thread is long; and if the,\l 
thread, wliich will thus lie loosely betwi 
llie points, be now stretched by u 
a slender pencil to p, and keeping it thus 
stretched, if the pencil be made to move 
to Q, tracing as it thus moves a line P(t, thai 
curve called an ellipse, the whole of which c 

continuing the motion of tUe pencil completely round, in the direction 
PtjR. Now the lines sp and en, added together, are equal to the length 
of the striug; for when the pencil was at p, the string coincided with 
them, and, for the same reason, the lines sn and Q,ii are, together 
to the length of the string, and are, therefore, together equal to 
PH added together; and this is the distinguishing property of the e 
"If, from any point in it, lines be drawn to s and h, the a 
will always he the same;" thus at r, the sum of the lines ns and bh 
et]\ial to the sum of QS and qk, and f 

If now the point n be brought nearer to s than it was before, t! 
length of the string remaining the same, and the curve be then describe 
as before, it ivill be found to have altered its form, so as more nearly t( 
approach that of a circle, as shown in the second figure, and h may b 

"ill be exiiliiliicd in l\ie ■;q\iisb dS VWih ^Kyir. 
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brought so neiir to b, thut its form sliall scarcely lie diatinguishttWe fewft 
that of a circle, wliicli figure it would indeed manifeatlj- become, if tlie 
point H were made accunttuly lo coincide with s. 





Again, if instead of being moved nearer to s tlic point ii be moTcd 
' rther from it, then the ellipse will be found to have assumed a fone 
Ike that of the third figure, not nearer to, but further from, the form 
■^ a. circle than it was at first. Ellipses whose foci e and n are neai 
lother, and which, therefore, approximate to circles, arc called 
ellipses of small eccentric! (_y. Ellipses whose foci are further from one 
another, and which, therefore, dcTiate more from circles, are called 
ellipses of greater eceentricitj. These curves have been supposed to b? 
described with a piece of thread short enough to be conveniently used 
for the purpose. But curves may be imt^ncd to be described accordii^ 
to the same law, and having, therefore, the same properites, traTernng 
vast and inaccessible legions of apace, and in which dimensions, which 
e taken to be inches, are replaced by millions of miles, 
le properties of the ellipse have, even from a very temote 
■period*, been the subject of careful study among geometers, and their 
acquaintance with them is bo far perfected, that knomng certain cireum- 
tances with regard to any portion of an ellipse, or having certain data 
_ a it is termed) in respect to that portion of an ellipse, they can tell the 
f Ibrm and magnitude of the whole of the ellipse. Having these data of 
any, the least part, they know certainly what is the whole of the eU^se 
of which it forms a part. 

Now, Jour observations upon one of the heavenly bodies, describing 
lllpse+, are sufBcient to give an observer at the earth's surface, these 
Ljata. Thus then four observations tell him what is the ellipse, which, 
■ if it describe an ellipse, a comet is describing. Now, knowing the ^ons 
■And magHilude of the ellijise, lie can further, by another known procera 
\'i)t ealeulation, tell all the circumstances of the comet's motion in it; 
Bsod if it really move in an ellipse, he can, therefore, tell beforehand, 
Jvhat place it will occupy in it, after any given time. 

Suppose him to have done this, and to wait until that time, and again 
n to observe it. If his observations agree with the prediction, he will 

* ApolloniuB PergOFUS, tlic author i>f a most loomed troaliE(> on the rurvcB, called 
I Oonic Sections, of which number is the ollipse, flouriBlied in tlie seFQud century bercW 
fChrist. 

w -I- A comet can only be ecod hy na when it is dcBcribing that portion of its 

Kdongutcd orbit which is nesreat the sun ; now this pcrtian of its orbit colncideB ven 

irfy with the correflpondinf; portion cX n tRrtmn olVct catxc, laiHed a ;iantK)U, MU 

re otiservalioiis are sufflcionl on (lie svmpnsWLOo flisX *A is r •^raX^in- j 
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Tnrftff tlat he was right in supposing the comt't to describe nn ellipse— I 
and thai particular ellipse. Now, obstTTUtions of this kind have for the T 
last two centuries been made upon all the comets which have appeared, j 
one hundred and thirty in number, and the observations on each hare | 
been repeated so as to verify one another in a great variety of different I 
ways; ajid the conclusion from all has been the same; viz., that those | 
portions of their orbits, wliich the comets arc describing when within o 
sight, are ellipses*; ellipses which hare all of them the sun for theii J 
focns, or rather, for one of their foci, — and that the other focus is in- 
finitely far off, beyond the limits of the orbit of the most distant of the I 
planets. Moreover, that all these ellipses are of the kind which we hars'l 
described as of great eccenfricily, or deviating greatly from circles. Now, I 
ginular observations applied to the planets of our system, show them also I 
to describe ellipses, having, too, the sun in one of the foci of each ellipse; 1 
hut these ellipses are of exceedingly small eccenlrlcities, or they approxi< ] 
mate very nearly to circles. 

But the elliptic orbit of a comet may lie in an infinite variety o£ I 
positions in respect to the sun, and yet in all these have* its focus ii 
son. The length of the ellipse may lie one way or another, to the right \ 
or the left of a line drawn, for instance, &om the sun to a particular I 
star, or at any angular distance from that line, or having its plane in- I 
cUned, at one angle or another, to the plane of the orbit which our earth J 
describes round the sun; and all these things we are reijuired to know, 
before wc can fix what is the precise path in space along which the 1 
comet goes. They are called the elements of its orbit. And on the 1 
Other liand, knowing these, we do know precisely the curved line which I 
through the years, perhaps centuries, of each of its revolution, the comet I 
is describing through tJic fields of space. Nay more, »ve can tell prccisel|^.l 
what part of that path it is at any given time describing; the inward eye I 
tematns, as it were, fixed upon it, loug after it is beyond the reach of th<^ I 
most powerful telescopes. We can tell when it will slowly reach itii I 
great^t distance from the sun, or its aphelion, as it is called, Somewhere f 
peiliaps, double or treble the distance of Uranus trom \ 
tell precisely when it will go through its perihelion, or that extremity of'l 
its orbit in which it is nearest to the sun and to us. Now these other 1 
dements of a comet's orbit may all be determined from the same foul J 
obserTations which ascertained its form and its magnitude. 

These things have been calculated in respect to one hundred and I 
thirty-three comets, which have appeared at different periods of tha*1 
two last centuries, and of one hundred and thirty of these no two are I 
foond to describe the same orbil, — no two of them are, then, different 1 
returns of the same comet. But if two comets, appearing at different I 
periods, had on examination been found to be describing, one of them at I 
one period the same path in space, which the other did at the other 1 
period; if, moreover, the actual motion of the first comet, known from a I 
previous knowledge of its orbit, ought to bring it precisely to that point J 
of its orbit, where the second comet was, at the time or near about ths^l 
time when it was seen there, then we should have known that the twoj 
^mets were, in fact, one and Ike same comet. 

^^^H • This observit^ou will in the course ct fliis -pa^ET V <^ 
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Now, Bltboiigh out of one liuiidred and thirty, no two bare thmteft * 
found to be the same ; yet in the wbote number, one hundred and thitty- 
three ohscrred, there were three, the identity of which with three others 

estahllshed. Of these, one ia the comet of 1835, or 1759, called 
Halle/a comet, because he first eatahlished its identity with the comet 
of 1682, 1607, Aud 1531; another is the comet called, for a simitar 
reason, the comet of Encke, and the third is the comet of Biela; the 
first has a period of nbout seventy-six years, the second of three yeaia 
and three-tenths, and the third of seven years and three quarters. 

Thus, then, we know that there are at least one hundred and thirty 
different comets revolving cojitinually ahout the sun, that number of 
different comets having beeii seen during the last two hundred yeara. None 
«f these, except three, have as yet had time to return to us; these thMe 
have returned severally at their appointed periods, 

IIow many other comets there may he, or what is the whole nomber 
bodies which compose the comelary, as distinguiEbcd from the pUatt- 

system of out sun, we know not. Comets have been obseroed by 
Sistronomera only during the two last centuries; one hundred and thir^ 
have during that time been seen, and more are continually 
discovered, as instruments are perfected and obserrations multiplied*. 
Nevertheless, hundreds may, during this period, have escaped observation. 
Because of their distance, the faintness of their light, or because we 
cannot observe the heavens in the day, they traverse them so rapidly, 
that long before the period of the year when tliat portion of the diy io 
which they move hecomea visible, they are gonet. The comet of Bielt 
eouid only he found by Sir John Herschel, " with a reflecting telescope 
of twenty feet in length, an instrument of enormous power in the col- 
lection of light." What shall we say then of the number and variety of 
the cometary bodies, which might have been discovered, had we instm- 
Bients of greater power, were our observations more numerous, and 
carried back through a greater distance; or what shall we say of the 
possible number of cometary bodies wliich may be discovered during 
tiio two next centuries? It is quite witliin the bounds of possibility, 
■Aat the number of the different comets, revolving continually round 
ttie sun, may amount to thousands. 

Those which are known to us have their orbits lying in every con^ 
(ivable position in space, subject all, however, to the condition, that one 
of their foci is occupied hy the sun; they have their planes inclined to one 
linother, and to the plane of the earth's orbit, at every possible angle Up 
to ninety degrees, and the lengths of their orbits are directed towards any 
and every point in space ; moreover, and this is a singular faet, they have 
the directions of their motion some one way and some another. Thus, one 
Oomet revolves ia its orbit eastward, and another westward. Moreover, by 
Teasonof the elongated forms of their orbits, and their various directtona in 
■pace, these orbits are made continually to cross one another, and the orbits 
of tlie planets, and comets are thus frequently brought into such positions, 

■ Scaicely a year passes in which one or more new eodicCb are not discovered. 
+ It ia rolnted by Seneca, that during a great aolar eclipBS, rii^ years a, d, ■ 
[Bponiet mis seen near *■■ 
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It -respect to the planets, tliat the attraction of these greatly interferes 
with, and controls, the attraction of the sun upon them. 

Now, in all these points of view, the cometary is distinguished 
from the planetitrj systeni of the uniyerse. The orbits of the planeti 
are all of exceedingly small eccentricity, they differ little in form from 
one another, and none of them much from circles. Their planes ore nono 
of them inclined much to one another, or to the plane of the earth's orbit*. 
Their orbits never intersect one another, and their diatiinces arc such, 
that the attraction of the rest upon any one must always be greatly leM 
than the attraction of the sun upon it ; moreover, all of them describe 
their orbits Ike same waff, or in the same direction, towards east. 

These differences between the system of the planets and the system 
of tlie comets, are not without a reason ; they involve another and 
infinitely important distinction between the two systems. The system of' 
planets is stable, the system of comets is untfable. 

These arc terms which must be explained. All the bodies of onr 
i gysteni (and from recent observation it appears of every other), nttraot 
one another, each ]ilanct is attracted by every other planet, oB well as by 
the Bun, and in reality moves more or less in consequence of, and in 
obedience to, each such attraction, deflecting more or less, continually, 
from file path which it wonld othermse describe, according to the greater 
or less proximity of the disturbing body. And the aggregate result of ' 
> these disturbing motions is, an orbit whose general character Is thattrf' 
an ellipse, but which is not in reality an ellipse ; an orbit, which moreoree , 
is continually changing, no tivo successive orbits of a planet roimd the 
sun, being exactly the same. This continual alteration in the paths of 
the planets through space, might go on with more or less of rapidity, 
and it might be sucli, as in its nature, would go on infinilel^, so that we 
might be assured, that our system should never again he what it now it, 
^ay, a state of things may be imagined, such as would produce a con- 
tinual change of this kind, leading necessarily and nltimntely to its entirO' 
destruction. Now we arc assured by the most certain reasoning, that 
the stale of things which actually exists, is oiker than this — that it is a 
^(ate of things, which renders it impossible that the forms of the planetary 
«rbits should continue to change for ever ; that on the contrary, the existing 
state of things renders it absolutely certain and necessary, that {if nothing 
else interfere) eventually, after perhaps millions of years, each planet shall 
ugain be describing the very same path that it is now describing, and the 
whole order of planetary disturbances return from period to period, by 
almost imperceptible di^eea, and in an eternal cycle. This condition of 
the system, is that which is meant by its stability, as the opposite con- 
I dition is implied by instability. 

Now the peculiar circumstances out of which the stability of the 

I jdanetary system arises, arc precisely those in which we have described 

it, aa distinguished from the comeiary system. They are the great 

excess of the attraction of the sun upon any of the bodies which 

] compose it, as compared with that of any other body. The uniform 

direction of the revolutions of the planets in their respective orbits, 

■n ofOic orbil of Mercury to that ot ftieEaiftiia ¥,'«»■'"« fliaa'Oi 

vea greater planets, and it dops nol roi»A\ exceei w ""-' 
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towards the east, the small eccentricities of their orbits, and'thSrW 
intlinations to one another. From these provisions in our systeis, It 
arises, that it is stable, and if ani/ one of I hem were wanting, it would 
be unstable. Now in the eometiiry system, not one of these obtains; it 
is therefore unstable, and in a state of continual and rapid chsoge, 
and thence arises the great diiSeully of calculating the motions of the 
comets. 

The masses of such eomets as have been observed arc alt exceedingly 
•mall, indeed it would seem infinitely small*, as compared with those of 
the phmots of our system ; so that althougli they escrcisc no perceptible 
Infiuencc on the motions of the planets, however near they apiixoadi 
them, yet do the planc-ts exercise a very sensible control over theirs. A 
comet was discovered in 1770) and its orbit was calculated by Leiel, 
lo be described in Si years. At the expiration of that period, it was 
however looked for in vain, and it was called Lexel's ioxl come!. Yean 
afterwards, it was shown by Laplace, that this comet, when returninf to 
keep its appointment mth Lexel, had passed so near to Jupiter, tbil 
the attraction of that planet upon it, had become 200 times as great as 
the attraction of tho sun, and the result was, that the form of its orliil 
liad been so completely altered, that from 5^ years, it came to be an 
orbit descrilwd in 30 years. The attraction of Jupiter upon this erratic 
vomet, actually brought it between that planet and his satellites, and yet, 
60 small was its mass +, so wonderful its tenuity, that it produced not the 
slightest alteration in tlie motions of any one of them. 

Every eomet when it enters our system has its orbit more or lea 
changed by the influence of the planets, and in some cases, that influence 
is felt throughout the whole of the comet's course. Thus, the comet of 

i, never, throughout the whole of its course, extending three billions of 
miles from the sun, escaped the sensible attraction of Jupiter. 

~' . ' en, it appears, that those changes which, in rcspeet to the 
orbits of the planets, are necessarily, and must ever he gradual, and 
almost imperceptible, are, as it regards tho orbits of the comets, not onlj 
lerceptible, hut remarkable, and moreover that, whereas the changes M 
"le planetary orbits must return in certain cyclical periods for ever, 

of the cometary orbits will not ; so that what the cometary system 
at any given time, it can never (that is it cannot, except by an infinite 
improbability) be again ; hut, to what this perpetual series of change 
tends, or in what it will terminate, no one has, probably, been bold 
enongh to make the subject of bis speculations. 

Enough has been said, to show that the calculation of the motiouB 
of a comet is no easy matter. The attractions of five bodies, all of 
vhicb, except one, are continually moving, upon another, which h 

' If Hslley'B comet had been the BO.OOOtli part o! tho maas of Jujiter, La.pl»» 
liu calculated, that it would liave produced no effect on tlie motioiis of that plsw^ 
which would have been m 1683, dLstuictly perceptible with our instruraenta, and in 
1835, it would iiave been perceptible even bad the masa of the comet been much l«i 
It the comet of 1770 had been the S.OOOth part of the dubs of the Eartb, it weuM 
have perceptibly loagthened our year. 

+ A diatinction must bo mode by the reader between miiES and diiocnsionB: 
as bas reference only to the quMititj ot matter ; and thus a body may hava a vclj 
^s, and yet verj- great ^mentnOM ; 'ttiia ia l\« crsb ■wifti ftw cotaMa. 
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iso perpetually in motion, — these attractions, each ofthcmvarjring, 
with each change of distance, their effects in accelerating or retarding 
the attracted body, or in altering the path which it has described, — effpcls to 
be considered and allowed for, during a period, not of some few weoks or 
taoflths, but through screnty'six long years ; this is a task, about which 
are accui;iulated difficulties of no common order. It is a work of infinite 
complication, learning, ingenuity, and labour ; ncTertheless it was under- 
taken and accomplished in respect of the comet of 1835. 

The comet of J835 was, in its last revolution, influenced appreciably 
by the atlraetinns of the four planets, Jupiter, Saturn, Uranus, and the 
Elarth, and of course by the attraction of the Sun ; and MM. Dhmoiseau 
ind Fontecouliint severally and independently undertook the task of 
:alcnla6ng their amount, and separately completed it. M. Pontecoulant 
found that the action of Jupiter would, as compared with the last 
i^Tolntion of the comet, on the whole accelerate it 135.34 days ; that 
)f Saturn, retard it 51.53 days; that of Uranus, retard it 6.0? days; 
uid that of the Earth 11.7 days, llie principal portion of the iniluence 
)f the Earth on its motions, dating as far back as the year 1759, or the 
rery hegimiing of its revolution, at which time it passed very neat the 
Eaxth. 

Allowance being made for these, the whole period of the comet's 
last revolution was brought to 27937 days, and counting from the 13th of 
March, 1759, when it last passed through its perihelion, or nearest 
extremity of its orbit to the sun, this brought its next perihelion passage 
to the 13th of November, 1835*. At the same time, M. Pont«:oulant 
expressly stated, that there might be an error of a few days in this time, 
uid assigned as a proximate cause of such an error, a possible incoirect- 
uess in the assumed masses of some of the planets. His words are, 
" We must here once more repeat, that it is not pretended that the time 
umouneed for the comet's return to its perihilion may not be in error 
Eome days." Elsewhere he says, "Thus then it is conclusive, that about 
Ike middle of November, 1835, the passage of the comet through its 
perihelion will take place." 

The determination of the time when tlic comet would first appear, 
was altogether another and a much less important matter. — It depended 
upon the time when it would enter that portion of the heavens then 
viuble at night, at that particular place — it depended upon the intensity 
of its light, as compared with what twilight there might be when it first 
appeared — it depended upon the state of the atmosphere. All these 
were variable elements, and none of them, except one, could be 
calculated upon with any certainty. It would have been madness to 
hare mentioned a parlicular day when it should first he seen — never- 
theless, both M. Pontecoulant and M. Damoiscan, ventured to announce 
it as probable, that it would appear during the first days of the month 
of August. 

The fiicts which astronomy reveals are so stupendous, hci results so 
fer beyond the range of ordinarj- thought, the steps which she takes 
through time and space so rapid, leaving even imagination far behind, that 

• M. Damoiaeau Sxed its perihelion passage to the 44^1 o^ ■Swewftxa. 
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of all scienoea, ihe would find least credit with the world, irere it M^ 
for the predictioiis to which she appeals, and which everybody may verify. 
It is thin prophetic power which constitutes her sttength, her whole 
strength, or her weakness with the vulgar. Driven froni every other 
test, there were people disposed to cavil at this science, (as there are 
always people disposed to cavil at what they do not understand,) who Ud 
fixed their criterion in the predicted return of the comet of 1759. 

Nom what N'ar the result ? It had been announced that the comet 
would probably be visible during the first days of August. It wat leen 
OH the 5th of August, at Rome*, bif MM. Dumouckel and Fico, its li^ 
being then exceedingly feeble. But more than this, the precite plmeia 
the heavens which the comet would occupy on every day whilst it diooU 
bo viBible, had been calculated and announced beforehand, and it mu 
when they directed their telescope to thai pmnl in Ike heavem which had 
been so predicted for Ihe 5th of Aagiisl, thai MM. Dumouchel and Vieo 
saiv il. It had been foretold that it would paas its perihelion on die 
13th of November, that there might be an error of a few days, but thai, 
nevertheless, it certainly would pass it about the middle of NovemLei. 
If pasted ilt perihelion on the \ Qth of November. 

It had been assigned by M. Pontecoulant, ae a reason for llie 
uncertainty which he thus felt in respect to the time of the perihelion 
passage, amounting, however, only to a few days, that the masses usuaHy 
assigned to some of the planets by astronomers, and used by him in Us 
calculations, might require correction. Of all the planets, Jupiter 
exercised the greatest influence over the motions of this comet. Any 
error in the mass which had been assigned to Jupiter, would, therefore, 
most affect the result. Now the mass he had assigned to Jopitvi, 
was such, that 1054 such masses would equal the mass of the sun. 
Beeent observations have shown, that the mass of Jupiter repeated 
only 1049 times, would ec[ual the mass of the sun ; and it has be«n 
ascertained, that if M. Pontecoulant had used in his calculation this eor- 
reeled measurement of the mass of Jupiter, instead of that which he dii 
use, it would have protracted the predicted time of the perihdion pattofi 
three days, and brought it to the \6th, and to within six hours of the timt 
teheit il actually toot place, — an error qf six hours in a period ^ 
seventy-six years ! 

In our nest Number, we shall give an account of some very renuufc- 
able appearances in the Nucleus of this Comet. 

* llie reorlar need uut be nnundtd how purs and cteu is tbe al 




Wb have offered a few desultory obaerrations on the very various, if not 
actually inconsistent, opinions which huve been bronched by eminent 
mathematiciaJiB with respect to a comparative estimiite of the algebraic 
and geometrical methods, and the distinction between their essential 
principles. Our thoughts have been especiftlly directed to the subject 
from the recent appearance of two small productions, both bearing, 
.thongh in difl«rent ways, on these topics, so interesting to all who duly 
appreciate the importance of these first elements which form the basts of alt 
accurate science : we allude to " Thoughts on the Study of Mathematics," 
flic., by the Rev. W. Whewell, of Cambridge ; and a tract printed by the 
Ashmolcan Society of Oiford, entitled " On the Theory of Ratio and 
Proportion," by the Rev. B. Powell, Savilian Professor of Geometry, 
The former publication embraces a much wider range of subject than the 
latter. But in reference to the specific question now before us, we must 
obserre, that the professed object of Mr. Whewell's argument through- 
out is rather of a practical character; being directed to the question of 
the beat topics and the best methods of elementary instruction. Whereas 
in the latter the inquiry is wholly remote from such questions, and refers 
solely to mere abstract principles. If, then, in the discussion of such 
practical questions, some views of the nature of proportionals, and of 
Euclid's system, are introduced in tile one, which may be apparently con- 
tradicted by what is urged in the other. It should he borne in mind how 
totally different are the grounds on which the authors respectively take 
their stand, and the objects to which their arguments arc respectively 
directed. 

Mr. Whewell throughout contends for the importance of clear con- 
ceptions of the things which are the subjects of reasoning, over and 
above the definitions, in all parts of pure as well as mised mathcmaticB. 
Among other instances, he exemplifies it in the case of proportion ; and 
all along refers to the nutnerical as the only clear or definite view of 
proportionals. " It is clear," he says (p. 13), " that we are capable 
of readily forming a distinct conception of proportion, and that a very 
^ght Buggesiion is suilicient to call up this conception in our minds." 

Proceeding, then, to the usual numerical definition, " we find that 
when we have done this, we cannot abstain from applying the same con- 
ception of proportionality to cases in which one quantity is neither 
multiple, part, nor parts, of another ; for we readily allow that the 
diagonals of two squares are proportional to their sides. Thus, the con- 
ception is immediately extended beyond the limits of the definition; 
an undeniable proof diat the conception is not the creature of the defi- I 
nition." I 

On this we will venture to aak whether if we " allow" these truths, 
»nd "estend" the conception beyond the definition, we are not doing 
hoik wrongly? Whether we are not taking for ^:aii'Lei ftit ■^lo^oix'CviTi. 
wiliioat proof j and transgressing all nilea ot geomettitsi Tftaa«"KKv^ vo. 
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implying or imagining anyttiiiig not rigidly warranted by the termi^f 
definition? We will not press tliis distinction too closely, becuuse 
are aware the author is referring mther to the best practical mode ot 

illustration to a leanier. 

However, the conception being thus formed, certain self-evidpnt 

{properties are seen to belong to it. Some of these are stated, which are 
itially numerical, and therefore follow rigidly from the numerical 

definition, without regard to any other conception; hut he says the fiftli 

definition of Euclid, and the demonstrations founded upon it, are usiiall; 

considered by learners as obscure and confused. lie conceires " that lliit 

impression arises, in part, at least, from the attempt, which in thii 
made by Euclid himself, to reduce the subject to definitiHi 

The author afterwards goes on to observe : — 
" If proportion had been separately defined, so as to bring Ihe eoncBpticn 
before Ihe mind, I cnnceive that Ihe assertion of this fifth deflnilion 
luld be assented to without difficulty, as an axiom. But then, vhil 
deBnition of proportion shall we take 7 " 

In order to remove the difficnlty attending ihe choice of a deS- 
nition, the author considers the introduction of a few examples wHl 
suffice, or a reference to the definitions of ratio and analogy, 

take any other course, we either run into the apparent confusiui 

Ldcoraplexitywhieh,Qs has been stated, arises from mLving, in the fifth deftoi- 

I, the character of definition and of axiom, or, on the other, taking as our 

nition, the one first mentioned — and running from it to cases to whidi 

oes not apply, we transform our mathematics from a praxis of logic, into 

example of the most loose and inconsequent reasoning possible." 

Mr, Powell puts his general statement of the question thus; — 

" The doctrine of ratio and proportion, then, is introduced by Euclid as a 

part of his system of geometry ; and the student seldom fails to remark that, 

ttho treatises on Algebra, the same subject is prospnted uniler a con- 
siderably different form ; though he is usually quite unable to determine 
Therein the easential difference consists ; and would probably find but few 
teachers, who could precisely point out Ihe distinction to bim. Some of the 
it modern writers on geometry (as Legendre), omit it altogether in their 
elementary systems; and most toachers in this country, though, in general, 
they follow Euclid, yet pass over the 5th book; and adopting the doctrine of 
proportionals, from algebra, proceed to apply it to the theorems of the 6th 
book, Euclid, however, for some reason, thouglit it necessary to proceed 
otherwise. He establishes, by a totally different method, sorne of the same 
properties of proportionals as the algebraic writers do; but where he stops 
short (not even proceeding to certain of the simplest and most universally 
importaiit properties), they, on the other hand, continue the subject, or make 
those propertie.'i fundamental. Of Euclid's design and principles of ilivesti- 
■ a opinions have boon held among the modems ; and some of 
.those who most profess to be his admirers and followers, have made attempts, 
they conceive, to improve upon his method; and have devised various 
for treating this portion of the subject, in order to avoid what they 
insider the unnecessary abstruseness and prolixity of the 5th book. 

Jt mi^ht, perhaps, in the first instance, be imagined that the method 
iploil by Eui-Ud in his Sth book, waa tUe fiiaV nwii TOVM^tia. 
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science, aa yot in its infancy, to give a g;enerol investigjiklioti of tbe (lucErins 
of proportion, wbicli, however prolix and cumbrous, ought yel, on that 
ground, to claim our respect and Dilmiralion ; but thai, ibo advance of 
modern science having fumiBhed us wilh the more wjmpreheniivn method 
of Algebra, ve may properly discard the ulder and more difficult proceita, 
as doubtless Euclid would have done, had the better method been known 

" But what is the fact? Wu have only to look into his Ttli book, and we 
there find the whole doctrine, as applied to the cose of numbers, deinon- 
stratod quite independenlly of anythini; in tbe jth book, on principles, 
though presented in a different form, yet in substance almost identically the 
same as those used in modem algebraical treatises: and it would have 
required no more than a very obvious extension of the method, «o fur to 
generalize it, as to make it applicable to the geometrical Qgures considered 
in the Gth book, in the same way as the modern writers have done." 

Kow in many riilatiuns established in geometry, aa subBisting 
between straight lines forming parts of certain geometrical figures, aa, 
mple, (Jie side of a square and its diagonal, we find, that if wo 
the lengths of the lines measured liy any numerical scale, and 
express one line by on exact whole number, (ve shall only be able to 
express the other by a square root, or some number which Las a Jrac- 
lional remainder; however small this remainder be, yet it makeft 
the relation not mathematically exact, and two quantities so circum- 
stanced, are called " incommcnsurables." Of all this, however, nothing 
appears in Euclid's mode of treating the subject, and it arises wholly out 
<rf the adoption of the arithmetical measures. 

Thus, various relations being established in geometry between lines 
constituted under given conditions, as parts of geometrical figures, if we 
choose to adopt the idea of expressing these lines by numerical memuret, 
we are then brought to the distinction of sucli lines being in some cases 
commensurable in their numerical values, in others not so. Their geo- 
melrical relations, however, are absolutely general, and do not refer to 
any such distinction. 

Euclid, in his earlier books, when treating of such properties as 
those alluded to, does not introduce, either explicitly or by implication, 
the tfirm or the idea of incommensurability : neither is it introduced in 
the 5th or 6th books. After having in tlio 7'h treated of the properties 
of anthmetieal proportionals, where the terms are all supposed expressed 
in exact finite numbers, and having in the 8th and 9th books continued 
this Bdhject to various properties of numbers, he comes in the 10th book, 
for the first time, to introduce the notion of a distinction Between com- 
mensurables and incommensurable s, in geometrical magnitiiiles espressedj 
by numerical measures. In the 11th and 12th books again, he drops al 
reference to this distinction, recurring to the principles of the Sth book : 
but resumes the consideration of it in the 13th, and applies it to various 
properties. 

In Euclid's mode of treating proportionals, we find the same total 
and systeniatic exclusion of all reference to nmnerical measui 
many malhematiciana have contended that the idea of number enters 
essentially into our conception of ratio and ^lO^oititm, imft. \KCia\. \«. 
siijipoaed, bi order to a right understanding ot Uuc\w\6 mt'Ca^-, ^"V-u3ft. 
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iz'.j ::z:cni w^ ^i:r:cd ::r :he expre^ purpose of includiug the cfti 
b»::h : :. rr.r^^tisuriV.f-s ini :r.coxximeiisurables. The quantities co^^q. 
5i.:-.:^£ "y Lu:*.:i iz :li« :•: :k, it is true, mar be of either kind; Jd^ ut 
r.-. .: ? r. : *T-:-::r..v//.T rf^iri them with any reference to this distinct! c=^d. 
I •" :':.. : r.trjj-v. w -.::.:— iv:r.::rc at all to anv such consideration. it 
<^.-. :::? :* * •: :.:> ■;-•;: :: r^j-Ari ,"..:'.\'iVv in a for more general point of 
v:,w. " Ir. .1 ".tt:/ s^-.j? :hv Sivilian professor. "I conceive it clea-^-Jj 
tT:.;.— :, :r..\: F.-.V.i* 5t«-:::£c c'^Tcct in the 5th book was, noi to include 
I*.-. .•..••:/ .-.:■.':«. ~ .: ::• Excir: e cU reference to the idea of ntmber-'"* 

Pu: r.:w ;> :hi? i r.t ' The authors opinion is, that the nature of 
th-: r-:.xr.:i::-:< htTt' •.lisc-fsc-i. z:u>: be understood according to the most 
i:ii;tr.il .u'.l ii^iric: :::::;n 12:7 lied bv the term : in his own words; 

• • N . ••• . .:: : .1 1 i : : ^ v amity : n g £ nh ra l U ven* easily understood if 
•At >.*^y'v j.-j.-ur .: :r. :he s^ime liirb: as other general ideas, and only bear 
.". :v..:-..; .ir..i :./;/.> :: :h.> cise :he same prvjcess of abstraction by whicU "we 
:.:::• i .1: :::;-& :.:iS>. We f.r:n iiess of so much in length, so mucli in 
sr^w. >. r.v,:.h r. s:*.:.i.:v. >.^ much ::i ui:r:.t:on, so much in number, so mxich 
::". vc'..s:::\. x:. Fr.iv. :/.'. :hose ran:cv.!«r ideas we abstroct what belongs to 
the y,\r:..v.'.Ar ":.:.-.rt^ vT "-.r.jrh, of surface, of capacit}*, of duration, olt 
r.u'.uror. ^i.• . i'/.A :hv.> :Vr::: :ur abstract idea of * so much,' or of quantity i^i 
irer.er.i'. a Ox^-.r.vreher.sive cer.eric term, including under it all the particixlar 

■ 
^ »XX .v> 01 v« k« »%•••«•« . 

"1:: :ho r.r>: rjir: :: ce^::ao:n-. li.e. in the first four books of Euclid*) 
\\o .\v>"..;or .;:4.:';;;rj: :'/' «^r;-*njfi.ti. aud its properties in regard to linear and 
>;;•. cr:;o:.*»'4 >:\ico a> rciVrr.r.ji to certain ceometrical figures. And it is essen- 

a ft * *>. ^ 

\\M tv^ v»V<crNe. \\\:.'. the ostiinate we form of the magnitudes, consists ^" 
>:nrp:\ oo::>;vier:r.i: :hem .is >;• -'.w^ length or so much surface, witlioixt 
.tS'lu::;::''.?: sr.y y.\r::-.i:'.ir .< .•.:.> or>t?.r.dard of measurement : we compare s***^"^ 
linos ir..'. ?v.r:*.\cos ivVother. and e?:abli>h relations of equality between tl:*^^" 
a> o.^:i>:-.Tii:c-l u:v.:cr ocrM::i sT'.von conditions. And these form cert***** 
rol.;t '..'/.> whioh are stricrly and properly geometrical as not being determix"*^" 
>vi:h rotVrcr.oo t,^ a:\v c:hor assumed standard of measurement. 

•• Wo prooood \\\ hke uv.innor. in the 5th book, to investigate certain n*^^'^* 
varioil and Ov^inprohor.>:vc relati.^ns which subsist between quantities cr^^^ 
sidorcil all alonsi in the mo>t general and abstract point of view, and wl^-i-^" 
irive the properties of proportionals. Nothing is introduced which refer* **l 
any of those particular characteristics by which the different species ^ 
quantity are distincuishovl : the conclusions, therefore, are absolutely gene ^^^^ ' 
and may subsequently be applied indifferently to any of the partici^ a 
species. This is accordingly done in the 6th book, with regard to linear ''^ ^ 



superficial extension. And in the 11th and 12th to solid extension, 
very essence of the subject treated in the 7th and other books, require: 
different and more restricted mode of investigation, as applying to propertr 
peculiar to one species of quantity : viz, number : and to certain hig^^^^^ 
curious relations which subsist when number is employed to measure ex 



^c*s 



sion." 




But the discussion of these properties, which arise wholly out of 
numerical system of measurement adopted, is studiously kept entir 
distinct from the purely geometrical investigations. Those of EuclL ^^\^t 
books, in which the numerical principle is introduced, mfiy be taken '^j 

an entirely distinct arithmetical treatise : and there can be little dou _, 

originally did actually form a sejjarate work. There is never the le^^ 



'■ttermixture of the mfttboJB, nor is unjthiag in (he gcoJuctriL-a! books .„ 
^« amuUest degree di?pendvut upon tlicsc others, Ileie nil such ideus 
■'B totally excluded. 

In elementary algebra mere addition and subtraction is not limited 
"^ any |>articiilar apeeies of quantity ; nor does it of necessity sup- 
!*<« lUe quantities concerned to be numbers. But, in the common 
^tems, as soon as we come to introduce the idea of multiplication, 
'''*«, by the very definition, we of necessity limit our conndemtion 
K> qoantities, one at least of whicli is a number, and usually both. 
*^ refers to algebraical proportionals and to all their applications, 
"i^t is, to the whole aupcrstructurc of modem mathematic^ science. 
^e doctrine of numerical proportionals, as established in common algebra, 
'Emprises corresponding particular cases of all the properties delivered by 
^Oclid of quantities in generaL The Investigation, of course, gains in 
°*^^'r\ty what it wants in generality. But it extends to a greater nnmber 
"' properties: and is principally distinguished in that it embraces the 
l^ttality of the products of the extremes and means of a proportion. 
'^■a, with othere dependent on it, since they involve the idea of mulfi- 
P'ioation, of course have no place in Euclid's system. The analogous 
P^'>perty of rectangles (estabUsbed in the sixth book) does not supply the 
^*^ficiency, because it applies only to one species of quantity, viz. — super- 
V**^**!. area, and not to anything equivalent or analogous to a product 
"^tween abstract quantities. 

The whole subject has a direct bearing on the question to which we 
** first referred, as to the essential distinction betwein the nature of 
S^ometrical and algebraical investigation. And the question is well 
^lustrated by a passage in the mathematical correspondence of Dr. B. 
^imson (given in his life by Dr. Traill) ; his friend and pupil Mr. Scott 
**-ad remarked, in a letter to him, ^ 

"The fifth book is not peculiar to geometry, but is equally applicable to 
I Quantity as it is to magnitude : nor does the doctrine of proportion receii e any 

I E vidence fVom its being expounded by linos. Tbe syrabula of algebra would, 
^l^^^ink.boof use here, &c."— (]>. US.) 
^^^K To this Dr. Simson replies, 

^^^V^ " As to the Sth book, I do not see that the demonstrations in it can 
receive any help from olgobro : and the straight lines made use of in it, make 
(be demonstrations clearer and easier than they would be without them. 
I do not understand your meaning, when you say any analogy may be called 
algebraical, as well as geometrical. The expressing lines by a single tetter 
does not make analogy or anything else algebraical, any more than when they 
ore expressed by the two letters at their ends, nor do I think aay thing can 
be called algebraical, when no operation peculiar to algebra is made use of. 
I should be glad to see an alsebraica! demonstration of some prupoaition in 
the Sth book, eq. the 17th, &c."— {p. 131.) 

The author, in quoting this pass^e, observes, 

"Tlie question. What operations are peculiar to algebra in relerence to 
proporlionak f still remains to be answered. 'Such as depend on the 
BUBurWco? measure of ratio' is my reply; and 1 ara convinced would have 
p Or. Sjnwn la"— (note p. eo.) 
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^^^HK6 STl'UV OF 0C0M1!TRV AKJ> ALGGllttA. ^^^^| 

a He remarka alao, I 

" Dr. Trail (in continuation of a passage before quoted) appears to ma to 
coma very near upon the truth, without actually explaining it, when he 
says; — 'an analysis or demonstration in which many comhinations of ratio 
are employed, may generally, indeed, be much shortened by admitting multi- 
plication, diviaion, or other operations peculiar to arithmetic or algebra; but 
the investigation or demonstration then becomes truly algebraical" 

Upon the whole we must observe, that to do justice to this subject, 
considered in an abstract point of view, it would be necessary to enter 
much more deeply into it than would be consistent with our limits. "We 
here content ourselves with a mere attempt to lay before otir readers the 
views of the writers we have referred to. 

In a practical point of view, the question is a very important one to 
all who are interested, whether in preserving the exactness and logical 
utility of mathematics, as a study for the improvement of the reasoning 
powers, or in simplifying its acquisition as preparatory to its practical 
applications in all branches of science. For the latter purpose it is obvious 
to us, that by far the easiest method is for the student to acquire merely 
r a few of the most fundamental geometrical truths from the first book of 
I £uclid : then apply algebra (assuming the approximate process for 
kjncommcnsu rabies), and so dispense, in fact, with all the remaining geo- 
Kinetricai demonstrations, and go at once to trigonometry and oo-ordinntes, 
^which will be an ample preparation for all elementary applications in 
Wechanics, astronomy, &c. To the leisurely academical student of conise 
'% diSbrent and more strictly logical process is highly important, if not 
"lolately essential, fw deriving any of the benefits of a praxis of 
woing. 



ON THE CULTIVATION OF THE STRAWBERRY. 

Choose an open piece of ground, in a sunny situation. To prepare it tot the 

reception of the strawberry-plants, open a trench full three feet deep; place 

Kin the bottom a good coating of rotten but unexhausted manure; trench 

■>the ground, continuing the same process till you have a patch prepared 

Mufficiently large for your purpose. Before you plant your strawberries, 

■dig in another coating of manure, and just bury it well under the surface: 

li^lant your strawberry-plants at eighteen inches or two feet distance; this 

It depend upon the sorts that you are planting. If the ground is a 

1, holding, loamy soil, the strawberries will thrive the best ; but in any 

nlerable soil they vrill thrive with this treatment. The roots of the 

itrawberry dive deep into the earth, and just at the time the fruit is 

■npening, will receive support from the lower coating of manure, and swell 

~ to twice or three times the size that they usually attain. Tltis process 

9 been pursued by the ^vritcr with eminent success ; and his Irienda 

who have tried it, have been delighted with the plan. Keen's seedUl 

"le roseherry, and some of the scarlets, are the best strawberries fi 

meral crop, but the old pine has never been equ^ed for flavour. 





AN APPARATUS FOR IN'DICATING TIIE INTERNAL TEM- 
PERATURE OF ANIMA15 AND VEGETABLES; 
AND OF TIIE MODE OF USING IT. 

FROM THB FRENCH DP MM. DECQUFJIEL AND BRF-aCtlET *. 

Tub whole of the esperimenta which liave been made, up to tlie present j 
time, upon animal and regetable temperature, Iiave been few in number^if 
and remaikablf inconclusire. The means employed have not permitted tht 
comparison of a large number of oltscrvations; in fact, the thennometer, i 
the only instrument which could be used, has hitherto been merely intro- 
duced directly iutu some parts of the animal structure. Was it desired to 
penetrate into the interior of an organ, incision became necessary, the 
state of the oi;gan was consequently ntfected, and the irritation produced 
calorific effects which it was impossible to dislinguisU froi 
were due to vitality. Again, the thermometer, however small the bulb, 
has the inconvenience of presenting a mass always sufficiently great to 
absorb a very large quantity of heat, in order tbat its temperature may be . 
equal to that of the adjacent parts. If these parts do not instantaneously > 
recover the heat they have lost, there necessarily results a depression of - 
temperature. The thermometer also cannot indicate t " ' 
temperature, as it requires several minules to become of the same tem- 
perature with the circumambient media. If, for example, a thermo- 
meter is placed in the mouth, three or four minutes must elapse before it 
acquires the correct temperature, Now, if during this time any thermo- 
physiological phenomena of transient iluration should occur, it would be il 
impossible to observe them. 

It is further to be remarked, (bat altliou^li it is possible to introduce 
the thermometer, by means of incision, into certain regions, il 
isto the organs essential to animal life, such as the heart, the lungs, the 
Hver, the brain, &c. It is, however, here that the physiologist is the i 
most interested in knowing how the temperature is modified by * 
motion, by tite devclopement of the passions, the application of certain ^ 
agents, &c. 

Still further is it important to physioli^y and the curative art, to ^ 
solve all questions relative to animal heat; to determine, for instance, the 'i' 
di£Ference which exists between the temperature of an organ in its healthy ■ 
state, and that of the same organ when altered by disease, and to ascertain 
the means which must be employed to remove the difference. 

To examine animal heat, fur the purpose of arriving at the ends 
pointed out, nothing more is necessary than to introduce a delicate needle 
or metallic probe, similar to those used in acupuncturationt; there is, 
in fact, no other means of traversing with impunity the greater part of the 
organs of animals. It is easy to construct this probe so as to obt^n 
theTmo-electrical effects which give instantaneously, and mth great ex- 

* It is conceived, that tills useful appUcstion 
properties of electniHty and niagnetiani, is one of 1 
Ila iiigcnuitj' Dill) importsnee tan scarcely lie exceeded. 

. r,i.. j.__ •--- taking paacloi^s with ucedtes. 
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actncHs, the temperature of the medium in which the probe bmj tw 
placed; it is only ucceesary that it be composed of two others of metal, 
soldered together by one end of each, and the remainiiig ends placed in 
communication with the extremities of the wire of an eicellent thermo- 
electric multiplier. The smallest possible change of temperature at the 
point of junction produces an electric current, which, acting upon the 
magnetic-needle, makes it deyiale a certain number of degrees. The 
lUigle of deviation shows the temperature of the probe, and consequeBlb 
that of its ambient medium. 

Researches of this nature require, that an anatomist who cna dak 
fully introduce the probes into the animal organization, should co-openlt 
1 Tfith the " phi/xicien*." 

An apparatus intended to measure the temperatures of this natKM 
should be 80 constructed, that the part which is inserted should not emai 
inicate, or at least should communicate with difficulty the heat wbjoh 
may acquire to the rest of tlie apparatus; if this condition be not 
observed, there is always ground for fearing that a lower tempeiatore 
than the true one may be taken. 

With the common thenuometer, effects of this kind need not be 
apprehended, for as the glass is a bad conductor, the loss of beat from tt« 
tube is very small. 

When metallic pyrometers are used, the results are not always certain. 
For example, if we suppose a metallic bar, one of the ends of which is ex- 
posed to a focus of heat, and the other, in connexion with a pyrometer 
influenced by the dilatation of metals ; we iind from the instant that tha 
exposed end begins to be heated, it communicates to the parts adjoinii^, 
and, finally, to the atmosphere, a portion of the heat it has obtained; if 
the dimensions of the bar are such, that the quantity thus dissipated 
cannot be instantly replaced by the focus, the result is that the Pyrometer 
gives an incorrect indication only, and it is evident that the dimensicms 
of the bar will be proportional to the quantities of heat imparted in each 
instant. Similar considerations must be attended to in the metallic probes 
, intended to ascertain animal temperature. By giving them the sm^leat 
[ possible diameter this source of error may be avoided. 

An excellent thermo-electric multiplier, and some probes formed of 
two different metals soldered together, are indispensable instruments in 
these inquiries. The multipher should be so sensible, that in connecting 
the two ends of tlie wire which forms its circuit, with an iron wire sol- 
dered end to end, a difference of one-fil'th of a degree of Falirenheit between 
L the two solderings, should make the needle deviate one degree. 

The probes arc of two kinds, those of which the construction is the 
ore simple, are composed of two wires, one of copperf, and the other 
y of steel, soldered end to end, thus: — 

Fig. I. 



' The UBurpation of the term phj/nician, by the mcdicjl cIbbh in Biitain, produCM 
_ ^ (ut mconveiiieaee. It obliges, in instances eimilitr to the one in the text, tl:e UB« 
of the vKgue and clumsy phrase of a natural philetopher. We would ask, respcctTulty, 
f uuld HOC the refiirnl vhicli is working in the Rojisl College of Phywciims go oo aid 
JabeJ them forrecllj' 'r 
1- Or pliUina. 
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Each of tliem is ubout the j", part of an incli in diumeter, uud 
iit least fuur inclies long. One uf these probes is toHI>c introduced into 
that part of the body of which the temperature is wished to be 
known, taking care to place the soldered -junction in the middle of 
the part ; then the communication is to be made between the two 
tree ends of tlie probe and tlie eitremifies of the wire of the niulli- 
plier. These points of junction bting placed in melting ice, in order 
tliat their temperature may remuiii consent ; the magnetic-needle 
becomes deviated by reason of the difl'erence of temperature which 
exists between that of the part under examination, and that of the 
ice. Kow, 03 the current acts with bo much the . more power, aa 
the augle of deviation is small, and experiment having proved that it ii 
between 32° and about 77° that the ntaximum of effect is obtained, the 
base of the multiplier should be turned until the needle deviates from 
68° to 77° before the commenccmont of the experiment, and tlien the 
current will be directed in such a manner, that the needle will retrograde 
towanls 32°, and never pass further than from 77° to 86° in the other 
direction. In case it should exceed this, the current should be made to 
pasa through a metallic wire so long that its intensity will be diminished 
sufficiently, and prevent a deviation exceeding the assigned limit. If 
these precautions are not taken, it would be impossible to obserre 
minute differences in the intensity of the current, it being remembered, 
diat the greater the deviation, the more oblirjuely does the current act 
upon the needle, and the less is this deviation augmented by an increase 
4>f intensity. 

As soon as the magnetic needle is in a state of equilibrium, the probe 
is to be withdrawn from the part under examination, and its soldcred- 
juncdon plunged into a basin of water, the temperature of which is 
to be raised unlil a deviation is produced of some degrees greater than 
that which had been before obtained. This water is then permitted to 
cool slowly, and the exact temperature coircEponding to the observed 
deriation is to he ascertained by an excellent thermometer. This will be 
precisely that of the medium in which the soldercd-jimction was first 
inserted, the same thermo-electric effect being produced. 

It is preferable, to determine the temperature by depression rather 
than by elevation, seeing that when the cooling is slow, it is more 
certain that the soldered-junctioo aikd the thermometer are evidently of 
the same temperature at the moment of observation. 

In order that the cooling in the air of the non-immersed parts ct 
the probe may not produce 
results below the true values, 
the free ends should be en- 
veloped in linen, Laving the 
form of slicaths, (a a,) fig. 2. 
This precaution is not al- 
ways enough, particularly when 
tlie temperature of the atmo- 
sphtire ia below 60° ; in this 
caw, the effect of the cooling 
■ evident, henco a ncces- 




atmospIiL-] 
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As the probe must be frequently deluuhed from the wire of tiir 
, mulliplier, a mode of junution which udmita of tbeir easy union wd 
I separation should be adopted, 'fhe following expedient is that wiiioli 
has been found to be the mosi 
simple : the two ends of lie 
wire (6 b) of the multiplier are la 
be bent into spirals (u a), fig. 3, 
the eii-culur apertures of wMcli 
should be so small, that the 
ojrtremities of the probes maybe 
held after insertion with some 
dc'gree of power. These aper- 
tures of the spirals should he 
frequently cleaned out with a 
fine bit of wood, and the ends 
of the probes should be rubbed, 
f from time to time, with emery-paper, to remove aiiy foreign eubstaoeu 
' which may adhere to their surfaces. 

The method of experimenting which we have described, though 

I Tery simple, yet requires the use of ice, which in a great many place« 

I may prevent its being followed ; fiirther, it gives results to about half a 

I degree only, an approximation which is not sufficient in a large number 

This defect of sensibility arises from the too great difference 

I jbetween the teTiiperatures of the two junctions ; it is true, this might be 

I reduced, by using two probes connected by an iron wire, as in fig, 3, ao4 

placing the two sol dered-j unctions in two different parts of the same 

animal ; but the elect ro-chemical effects which would then result, might 

so disturb the results, as to lead persons not accustomed to distinguiBli 

thermo-electric effects, into error. It is also true, that the surfaces of 

the probes might he covered with several coats of lac-vamish, but the 

I friction they undergo in their Introduction is sufficient to remove it very 

n occurs, 

s may be prevented by placing one of 

>uth of an assistant, while the other is 

erted into the medium which is the object of examination. The 

person who thus assists, should accustom himself to hreathe entirely through 

the nose, in order that he may not introduce cool air into his mouth, and 

he should also be caretiil not to change the place of the soldered- 

junction. These two precautions are indispensable when a toleiablj 

constant temperature is desired. As, however, the temperature of the 

mouth is perpetually varying, it is indispensable to examine occasionally 

ivith a thermometer which indicates tenths of a degree. 

Attention should be paid that the wires should never be diminished 
in length, in order that equal deviations should always correspond to 
currents of equal intensity. 

'He form of the prnhes of the first Itind requires that the anTmal 

parts should be perforated ([mtc tVirough, to OTder to disengage the two 

, extremitiis which are to he pln^dm cotom\iTawfoittVi.C&\!np.-tTOi!ii^(iKt-, 



I loon, so that the first 

The electro-chemical efft 
the Boldered-j unctions 
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at 33 there are cases wlieru bucIi pcrruratiom art not pracliatlile, as for 
istance, when it u Intonded to det^^rmine the temperature of th« 
sophagua, the Btomiich, the ititcstinal-tubc ; recourse must ihen he had 
another kind of probes, these hare the form of the catheters which are 
ed in surgery, and of which the inspection of the following figure, 4, 
11 convey an idea. 

EoiCh probe is formed of two parts, longitu- 
lallj, the one of copper* and the other of steel, 
ith terminating in a point, and there soldered *'*el~~ 

gether for aliout one-tentli of an inch in length, all the other parts are 
parated by an insulating and resisting membrane, such as that which 
iTcrs the back of a feather, this membrane is attached to the metals by 
» clastic mastic, which can be renewed from time to time as it gete 
KJse; the two disengaged extremities of this probe arc placed in com- 
lunication, as usual, with the multiplier, and the experiments made as 
jore described. The form of the probe may be varied to suit the pur- 
jse for which it is intended, that is to say, according to the cavity or 
lit into which it is to be introduced. Tliey may be, as in fig. 5, straight, 
: cnrred, as fig. 6. 



Fie &■ 
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In probes of this construction, ther^ is a risk that the membrane 
ay be torn in some part or other, and that, in consequence, the two 
actions of the probe may communicate in otlier jioints besides the 
Idercd ones. In order to ascertain whether these partial contacts exist 
not, the point of the probe is to be immersed in a quantity of water, 
I the parts of which are ascertained to he of the same tempcrntnre, and 
e deviation of the magnetic-needle is to be observed; the prohe-point la 
en to he lowered into the water for two or three inches ; if the devia- 
m he not altered, it is certain that the two metals touch nowliin-e hut 
their extremities: if it were otherwise, the deviation would vary. 

Each time that different probes are used, it should he previously 
certaincd that they are entirely constructed of the same piece of metal, 
r the smallest heterogeneity will influence thermo-electric effects. It 
onid also be remarked, that too much care cannot he taken in studying 
e movement of the multiplier when it is extremely sensible; witliout 
is, a risk is run of attributing to particular causes, effects which depend 
lOn. local ones ; for instance, when the magnetic-needle remains steady at 
ro, it would be fair to suppose that everything is symmetrical on each side, 
wevcr it is not always so ; it may sometimes be observed that the needle 
l>rales further on one side than on the other by the action of the same 
rrent, according as it travels in one direction or another; this effect 
produced by the system of the magnetic needles being so perfectly 
latic, that it is affected by influences even at a distance; these tend to 
:^t it more easily to one side than the other, accoiding oa the^ eslb^ 

* Or nf plabna. 
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itton or repulsion ; ailTantagc abould he taken of thia circumslance 
to direct the current in the manner moat convenient. 

It may be further added, that when the needle has deviated a cer- 
tain namber of degrees, and it is wished to observe minute changes of 
teroperatnre, «nd conaequently, by their themio- electrical effects, tlie 
current should then be so directed as to lead the needle towards Zero, 
because it acts with so much more power, when its direction is, leas 
oblique in relation to that of the needle. 

The temperature of the mouth may, serve as a term of comparison 
En the absence of a better, but as frequent variations are always to be 
feared, depending upon the manner in which the sol dered-j unction ia 
placed, this mode ought to be rejected whenever delicate examinations are 
catered upon. However, there ia a means of verification, even in this case, 
-which ought not to be omitted to be stated. The arrangement should he 
Snverted, that ia to say, that the aoldered-junction of the second probe, or 
Ihat which has been in contact ivith the mouth, should be placed in the 
''port where the temperature is required. If the results are the same, their 
CDirectnesB ia certain ; if contrary, the cause of the difference must be 
sought after, and the experiment continued until an absolute equality is 
attained. 

It has been found, after many attempts, that the apparatus de- 
lineated in fig. 7) has the advantage of conveniently affording a constant 
temperature. 

A small wooden vessel (a), lined with sheet-lead, and having a 
wooden cover (h), is prepared. The cover has an aperture, by which a 
thermometer is introduced, and another through which ia passed the 
probe, whose soldered-j unction (b) is intended to he maintained at a 
constant temperature. This will be about 90° when mammalia are the 
subjects of examination. 

Water at 122°, on being first poured into the vessel, suffers a 
depression of temperature, which can be permitted to any degree wished. 
The vessel is then to be placed in a receiver (b), whose height is rather 
greater, and into which water, heated to 104°, is to he poured. This 
temperaturehasbeenfonndtobeof that height that the thermometer in the 
vessel (a) is not sensibly depressed when this falls a degree. The receiver 
is intended to impede the loss of heat in the vessel, and it is desirable that 
its arrangement should be such that the water in the receiver shall be 
maintained within a degree or so at the same temperature. Two means 
may each be employed for thia purpose ; one is to renew the heat in the 
receiver from time to time, by pouring in warmer water by means of a 
tube, removing at the same time an equal quantity of the water which 
has been cooled. But this operation is troublesome, and it may be substi- 
tuted by the following, in which an apparatus regulates the introduction 
of the ivarming water, and the withdrawal of that which has been 
cooled. 

On a stand (t) at a small distance &om the receiver, is placed a 
vase (c) of tin plate; from thia a copper tube {() furnished wilh acock (r) 
ia carried into the receiver, and down to near its bottom. Another 
coot (r) is attached to the lower part of the receiver. 'W'i'uft \a \.q Vt 
maintained in the mse (c) at a temperature of abow\. \6*f ,^l -ttvpsek-i 
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lamp (l), Ua cock (r) is opened, and the hot water cute re thereceireranda 
carried to its bottom ; as this wanner water ascends in tbe receirer, it te- 
e whole apparatus; the receirer-cock (it) is now opened, and a 
proper ijuantity draivn off. '\\'ith a Ihtle practice, and ireq^uent obwrta- 
tion of the thermometer, the constant temperature desired may he inaiti- 
tained in the vessel (a). One of the probes (abc) is introduced into the 
vessel, and another (n' a') is inserted into any muscle whatever, and their 

I connected and brought into communication with a multiplier (o). 

vill be necessary to construct previoualy a table of temperatures. 
Suppose it ia proposed to operate upon the genus Mammalia, and that 
tlie temperature of one of the soldered-J unctions is to be maintained at9r< 
and the other plunged into a vessel of water, whose temperature can be 
varied from 86° to 112°. The deviation corresponding to each change of 
temperature must he noted, and when all the observations are tabularjj 
arranged, the temperature corresponding to each deviation may be obtained 
on inspection. 

With these means we may proceed to examine the temperatuiB of 
the animal world. 

ITn le continued.} 




A Treatise on Ihe princjpal Mathematical Inslrumentt emplen/ed in 
Survej/ing, Levelling, and Atinmomy: explaining their Con/itruelion, 
Ax^uslmsntf, and Use, with Appendix and Tablet. By F. W. Sihux. 
Second Edition, improved and DDlargod. Sto., 128 pp, CuU. London, 
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r would be difficult to find anywhere 8o much raluable information, 
mreyed in ao masterly a. manner, as ia done in the work before ub, 
[r. F. Simma is peculiarly well qualified for his task, from his conneiion 
ith the partner of the late Mr. Troughton, who ranked as the first scien- 
fic iDstrument-niaker we have yet poBsessed, — from hariog been several 
ears an assistant in our national observatory, and — from having formerly 
een engaged in the Ordnance Survey of the kingdom, Mr. F. S. has 
lUB enjoyed unusual opportunities of studying all the instruments he 
escribes in their most varied and improved forms; of using the astro- 
omlcul ones under the superintendence of Mr. Pond, one of the best 
baervers of his time ; and of employing the geodffisical ones under the 
lost eminent masters of the art of surveying. To such extraordinary 
leans of accurate acquaintance with his subject, he adds a power of 
raveyiiig his information in an elegant, because simple and unaffected, 
lanner; and he has, consequently, produced a work invaluable to the 
rofessional man, and interesting to every reader who possesses a taste 
>r practical science. 

The title gives but an inadequate idea of the contents of the book; 
ir, in addition to a clear description of all the principal instruments used 
1 surveying, and in astronomical observations, with an explanation 
F their various adjustments, Mr. F. Simms has omitted little whiuh has 
iiy reference to the subjects of surveying, levelling, and observing ; he has 
iven instructions for keeping the field-books, registering and reducing 
bservattons, with the formulae for the tatter, these he has iranstated, 
a it were, into practical rules, for the sake of such learners as may not 
osaesB much mathematical knowledge; he has entered into details as to 
le mode of laying down, or phlling, a survey, and of copying or 
educing plans, maps, &c., with a great variety of subsidiary matter; and 
aa furnished a small collection of valuable tables relating to these sub- 
lets. In short, Mr. F. S. ia one of those authors who, really anxious 
) instruct their readers, spare no pains which can facilitate their 
M^ress. 

To enable our readers to judge for themselves of the merits we have 
een commending, we select the following passage, describing the correc- 
,ons to be made for errors in the position of the portable transit iiiatvu- 
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I " From the description which has been given of the method of brmging 

I B trans it-inatrumenl into a state of perfect adjustm^it, it might be inferred 
I that it is cssuntiU it slmuld be strictly so, to obtain accurate results froia tiie 
I use of it. It is certainly desirable that the adjustments should be examitied 
I and rectified as often as possible, as doing so ultimately saves the labour d 
I oomputinB the corrections to be applied to each observation, on account of the 
I errors in ths position of the inatrument. But in some established observatories, 
B where largo instruments are employed, it is not attempted to put them inper- 
I ftct adjustment, but the amount of the various derangements is ascertained 
■'flrom time to time, and the obaervalionB corrected accordingly. The adoptioD 
I 'Of this method, with so small an instrument as the one which we have been 
I describing, where the adjustments are easily examined and corrected, will give 
I indeed more accurate results, but, on accouut of the greater trouble, is not 
I perhaps to ha generally recommended ; we shall, nei eriheless, introdace in 
I this place, an account of the method of computing these corrections, lh»l 
I persons possessing transit-instruments may adopt which method they think 
I ,proper. 

I " The first correction is for the deviation of the line of coUimation : lh« 

W .amount of the error may be determined by a micrometer attached to the eje- 
gMid of the telescope, by which, when the telescope is directed towards any dil- 
^nnt object, the angular distance of that object &om the central wire is metl- 
Rured in revolutij s and parts uf tho micrometer-screw. The instrument ii 
B&en reversed, and the distance of the same object from the central wire agav 
Bseasu red, when half the difference uf the measures is the error in collimatiiiii: 
Rnd the angular value of a revolution of the screw being known, the corts- 
Vlponding valuo of the error is likewise known, The correction on account of 
Kthia error to be applied to the time of each observation maybe computed fhm 
WAe following formula. 
I Correction = ^ co-sec «■ 

W c = the error of collimatlon -)- if the deviation is toward the east 

I TT = (as before) the polar distance of the star. 

L " Hence we have in words this rule: To the log. of the deviation in col- 
pjhnation, add the log. co-secant of the polur distance of the star, and the arilh- 
limetical complement of the log, of 15: the sum will be the log. of the correction 
I in time required. 

L " The next correction to be considered, is that arising from a want of 
r horizontality in the axis. The spirit-level, which we described as stridiag 
I across the instrument and resting on the pivots, determines the amount of tbe 
('inclination of the axis, and also, as we have seen, enables the observer to cor- 
■ rect it. Above the glass tube, and parallel to its length, is placed a fine gra- 
PSuated scale, the reading of which points out the nnmber of seconds in arc 
■Hhat tha pivots deviate from the true level, shown by tho air-bubble recediOj 
■ftom the centre towards that pivot which is the highest; but as it is nece^saiy, 
VWhen correcting for the adjustment, to remove half the error, by giving motion 
rto the little screw on the level itself, so, for the same reason, in finding the 
m tneasureraeat of the error, it is necessary to reverse the level on the axis, and 
Ljead the scale at each extremity of the air-bubble in both its posit'ons; that is, 
twith the same end of tbe level on both the east and west pivots alternately, — 
Land half the difference of the means of the two readings will be correctly the 
■■amount of deviation. This maybe illustrated by the following esemple, in 
f ffhieh the divisions on the scale represent second* 



Readings of the Scale. 



09"(l 


.■ . . . fiff-B 


fl9,0 


.... 69,8 


Ofl.« 


. . , . 69,9 




Level Reversed. 


69,0 


. . . . 109,0 


fiR.B 


. . . . 10S,9 


S9,I 


. . . . 109,0 



DifTcrcnce . , . 0.-I6 

^ difference = 0,2.1 = iLe amount of donatioii 1 
in arc, dliowiDg that the west end of the axiii U bif^her hy that quantity than 1 
the east end, since the mean of the western readin)^ is greater than llien 
of the easteni. This quantity, diTided by 15, will give the proper factor foe I 
inclisBtion. It is more convenient that the scale fihoulil be divided into units, j 
each of which is I5", 

" Having in this manner determined the luulinatiun of the axia by ihs J 
level, the correcllon to bu applied to the time of obiservation of any star mads I 
during the existence of that error, may be computed from the following J 
fotmula: 

Correction = 6 cos. (w — *.) co-sec. w. 
b = the factor for inclination of the asis -|- if the west end be too high. 
« = the polar distance of the star. 
^ = the co-latitude of the place, 
" This formula in words gives the foHowinfr practical rule. To the log. of 
the factor for inclination of the axis, add the log. co-secant of the polar dis- 
tance, and the log. co-sine of the difference between the polar distance and 
the co-latitude: the eum — 20 will be the log. of the correction in time 

Convinced as we are that a third edition will soon be called for, we 
would suggest the following additions to the author's consideration. 

A general preliminary, essay on the causes of derangement in astro- 
nomical instruments, and the nature of the adjustments ivhich arc hence 
rendered necessary, whenever the instrument is used. These causes of 
derangement are principally the unavoidable imperfectioa of work- 
manship, the wear of the centres by friction, and the effects of 
temperature and gravitation in altering the form of the dirided limbs of 
graduated arcs. 

We think some details of the method of observing and noting the 
times, would be both useful and interesting — thus, the observer having 
written down the integral minute when he takes his place at the telescope 
then counts the seconds" -heat, of his clock, and notes them at the passage 
of the star over each wire of the micrometer. The technical mode of 
" reading off" the micronietera, when several aie attaOofti \^ 'Soa. WkOa*. 
circle, also seems to demand some deBcriplion. 




»u 



'83 concise notice of the method of obtaining the longitude Tt^ ■ 
K'^e ecLpsca of Jupiter's satellites, in p. 102, is very desirable, fi:oni i^ 
■importiince ; it is at present far too slightly touched on. 

There are one or two instruments not noticed which would seem lo 
aire description in such a work, and some are, perhaps, too brieilj 
llluded to; Captain Kater'a collimator, and the repealing-lable, p. 19, maj 
B cited us instances of the two cases alluded to. 

A glossary of the technical and scientific terras made use of wdqU 

ausefiil addition; thus, for example, in p. 29, the term "sprungatiU 

tii}>erture," would not be intelligible to one less convers^uit than ourwlvn 

fith inatrumeuts; and the term collimalioii, might be dwelt on more at 

laidcring its importance and frequent recurrence. 

We make these suggestions from a conyiction that they ate 

•tiderala, and that few persons could treat them better than our 

nithor; otherwise, where so much has been done so well, it might seem 

iBTidious to introduce even these liints. 

One omission we feel we ought to supply, as it happens to be 
Dur power. - We do it the more readily, because the improvement b 
hueetion having been attributed to, if not claimed by, another, it beeomet 
D act of justice to assign it to the inventor. In page 57, is mentioned 
excellent contrivance for taking altitudes and depressions with the 
^ox-sextant," which was shown to the author by a professional gentleman. 
3iia gentleman, we helicTe, was Mr, Macneill, the civil-en^ecr ; we are 
e that he was the inventor of this modification of the instrument, 
hibsequent experience has decided that the new power is a. very useM 
Several practical civil-engineers of eminence have so expressed 
Biemselves with regard to it, ajid now consider a box-sextant so provided 
S the most convenient instrument that can be taken, when an accurate 
wp-d'ail is to be made of a new line of country. It has been found 
e of the two spirit-levels mentioned in the text, may be dispensed 
irith, and that even when this is done, a very little practice enableE on 
r to take an angle of altitude within 5 sec. of the truth*. 
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n Scientific TermM. 

Conduction' — Convection. — "The transfer of heat by communication roHa 
be distinguiubcd into Iransfer by coaduclion, and Iretmrcr by coiii'eclion, Tha^ 
r being applied to the roelliod of transfer which takes place in si 
u lluidi. 

IB is placed in contact vitb a hot suhstonce, the bea 
le to tlie other, and is transmitted through the solid. 
: panicle to another, with a velocity which depend!^ 
n contact; hence subBtnnccB haiB been div 



bodies, and (he latter 
When a solid ma 
communicated from o 
being condocted from o 
on the nature of the subatance ir 
into ^ood and bad conductors. 

But when heat patiscB by communication from a hot body into Huids, 
transfer takes place in a very different manner. The particles nf a fluid^.l 
becoming healed, expand, and then being Epecilically lighter than those patil 
tides uf the Hurrounding fluid which have not received an Jncreae 
ture, they ascend, and fresh particles descend into their places ; and tlwl 
tranEfer of heat by this motion is eo rapid, that if one thermometer be place4''9 
at the top and another at the bottom of a vessel of fluid which is heated fraii|>f 
below, the upper thermometer will begin to rise almost as soon as the loweri | 
this, then, is the transfer by convection. 

TiiB conducltTtg power of fluids is extremely smalt. For if boat be applied] 
to the upper surface of a fluid, the cottvecting motion of the partivleB e 
not take place, and consequently, the only transfer of heat which can tnko I 
placd, will be by conduction, in consequence of the contact which aubsisU I 
betwuen the particles ; and the transfer which takes place this way is so small, J 
that Count Rumford denied |hat water could conduct at all. But it appeanj 
that all fluids conduct heat in a sliglit degree. Hence the transfer b 
Munication, that is, by conduclioti and convection, depends ujiun the nature ofj 
the substance. 

The term convection, which was much wanted, is introduced c 
authority of Dr. Prout, Bridgcwaler Trealiie on Meteorology, Sfc." — Webster, | 
Principles of Uydroatatics, 1835. 

Clitjtv — Acclivity — Dkclivity. — " I have rendered the word penfoby 1 
slope, in preference to inclination, inclined plane, ox gradient, consideiing ths I 
two former, tbougli generally used, as improper expressions, and tlie latter, J 
to aay the least of it, as having so very little to recommend it, that I hope it 
will have an extremely short existence in our nomenclature. 

Judicious and appropriate terms are of the greatest importance in speaking I 
and writing on scientific subjects, particularly when technical expressions must j 
of necessity be introduced. " It is highly desirable to keep scicntiBc know- J 
ledge precise, and always to use the samu terras in the same sei 

A gentleman of high literary acquirements, to whom 1 applied, and who 1 
has taken the (rouble to consider the subject, has suggested the term cHvityti 
81 one that ia of more legitimate etymology than gradient, and more appro- 4 
friate than either slope, inclined plane, or inclination. I regret that I was 
in possesaion of this term before 1 commenced the translation ; tho words | 

* Lord Brougluun's DiaoouTMe on Nalwul Thadomi. 
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acclivily, declivity, which may be so regularly derived from it, would iglt 
ibled me to have given the sense of the original with greater porspicuity."— 
Macneill, Translation ofNavier on Railways, 1836. 

Rtmarkahte Depression of the Barometer. 
[The barotneter at the Royal Observatory, Greenwich, at noon on the 28th ulL 
■tood at 28'525 '"■ A depression which has not bean observed at this setHQ 
than thirty years. The day was rainy, and there was some wind at 
night: nothing more remarkable was observed. 

Professor Daniell gives the following aa the barometrical points of Mwsh 
in London ; — 

Greatest height 

Mean height 

Least height . 

The depression on the 28th ult. w 

Blwn given, by 0'34S ■^ 

Recent Hypothesis on the Formation <\f Sain not new. 

jJm your Magazine of Popular Science for February, p. 23, there 

■thesis stated to be given by Professor Phillips, of King's College, in explanation 

f the difference in the relative quantities of rain collected at different belghta. 

■ Professor Bache of Pennsylvania, in a letter communicaled to the Franklla 

B Journal, dated Dec. 1835, observes : — " In investigating a complex 

Hlbject of this kind, the experimenter not unfrequently proceeds as if it 

■were entirely new, and to this cause I attribute the fact, that Professor Phillipi 

tvas not Bwaro that he had been anticipated in his hypothesis. The fact that 

■* less quantity of rain is received by a rain-gauge upon an elevation than upon 

e subjacent ground, was proved about the year 1766, by the experiments ci 

t. Heberden, Lord Cavendish, and others*. The hypothesis now advanced 

J Professor Phillips, was suggested about 1771, as an explanation of their 

ls results by Dr. Franklin, and ho is not the less entitled to the credit of 

nriginating it, that after fully considering the subject, he cautiously coDcluiled, 

Lt the then slote of knowledge of it was hardly ripe for making any kypo- 

'I think we want more and a greater variety of experiments in- 

pidifferent circumstances, to enable us to form a thoroughly satisfactory hypo- 

The demoDStralion of the hypothesis, if it is considered conclusive, is 

It distinction, and belongs to a mora advanced state of science than 

le eighteenth century could boast. The credit of originating it we should 

" I have not the least doubt that when these observations of Professar 
ache, reach the eye of Professor Phillips, it will give him little or no uneasi- 
ness, to find that such an accurate observer as Dr. Franklin had preceded him 
n hypothesis. The Doctor's remarks were continued in a letter to Dr. 
;ival, who has also written on the subject, and first published in the Man- 
liealer Memoirs for 1 'Si."—Eilractfrom a Letter to the Editor, April, 1 S.16. 

■ Tbere is n curious nnachroniBm committed by the anthor of the artiole in the 
Jtfagaxine of Popular Science, entitled " Recent RcaeaTchee on the Formation of 
Hain." He states tliat tile Experimenta of Dr. Heberden on this aobject conlinti the 
rciKnt onea of M. Antgo, wlicreas Dr. H'b experimcnCs must have been made befon 
l/ie latter philoaophet was bom 1 
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Deterving Pensionert. 
It the word " Peosion" be correctly defined to be " an allowance mado 
one without an equivalent,*" it is bigh lime another was substituted, to desig- 
nate that reward which a nation decrees fur services already perfarmed; and 
also that the following names, bo Iriumphanlty and pro|)«rly introduced by Mr. 
Spring Rice, the ChanceUor of Iba Exchequer, in hia n^cenl speech on the 
" Pension List," should at least be erased from thai catalogue, and placed on t 
very different roll. 

On Mr. Whittle Harvey haying challenged ihe govcmmenl to produce ten 
naoies of inlelleclual merit on the Pension List, the Chancellor of ibu E\- 
chequer replied : — " t have been challenged to show ten names on the Pension 
List th«t hnve been distinguiabod for tlioir public services, or for eiuinciUM) in 
literature, in science, or in any other way that could possibly he a recunirnen< 
dation for their being placed on that list. Now 1 accept that cbnltenge. Tba; 



toanr^^l 

desig-^^H 
1; and ^^ 

IV Mr. * 



[kt I a 



the n 



-sof 



n about to give 

Dr. Dallon, 

Mr. Ivory, 

Mr. Airy. 

Mrs. Somerville, 

Dr- Soutbey, 
anl, if I chose, I could go i 
II is so rarely that sc 
an Hnirlisb minister, that i 
above extract, we must also obsorve that it 
politician was aware of the advantage of his poaifi 



Mr. Montgomery, 
Mr. Sharon Turner, 
Sir James South, 
Mr. Thomas Moore, 
Professor Faraday 
and double the List." 

ice or any of her votaries, receive atlentiou from.^ 
with new and grateful feelings that « 

Be how quickly the 
being prepared t 



quote even so small a number of really-deserving pensioners. We have great ^_ 
hopes that his sagacity will early induce him to streiigther 



it still n 



"The discm'eries as to the nature of the bodies of our solar system, which tbefl 
use of the telescope presented to its first inventors, must have been unexpectod^B 
and in no small degree astonil^hing. Yet we may safely assert, that thcya 
exhibit no remarkable novelty. The ring of Saturn alone can be considered^ 
as materially different from the objects constantly before our eyes, 
other planets we see bodies similar in shape to our earth, analogous (as « 
have good reason to believe) in internal constitution, revolving in like manner,! 
enlightened by the same principal luminary, aud by similar satellites, 1 
subjects and the exciters of similar attractions, aud possessing at least at 
similarity in the construction of their surfaces, and in the phenomena of thrir 1 
atmospheres, as far as spots and belts enable us to conjecture. Everything, \ 
in fact, leads us to conclude that tboy nre bodies of llie same order; that, with ' 
specific differences, there is a generic resemblance ; that the circumstances of 
formation, which have bound all in one mechanical system respecting the sun 
as the principal seat of force, have also impressed upon all one physical 
system, as testified by the similar arrangement of subordinate bodies, and the 
probable resemhlanoe of their gaseous as well as their solid parts. 

But, when we look into the sidereal world, the analogy of system fails 
entirely. A star, it is true, may be conceived analogous to our sun : a double 
star, forming a binary system, though we have nothing here exactly like it, is 
»tiU not remarkably different in its nature from a single one : but a star. 
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IS lost,— 

» different. 
The real 
tiantoth 
Tery »tfili 
ivbose mi 
ief, our 
diet the I 
of these, 



regularly surrounded by dense nebulous matter, an irregular nebula, ii 

point is brighter tbon the reat, a nebula in which all idea of a atellar piHDl 
present instances of appearance, graduaUy yet totally 
different, and entirely disaimilar from every permanent body in our system. 
The reaolvibility of some of these cebulsD, implying the existence of «d 
number of stars at a proximity apparently much greater, in propor- 
tion to their indmdual brigiitncBs, than the stars which we commonly see, is m 
Tery striking phenomenon ; but fst more striking is the irresolvibility of others, 
-whose magnitude seems to imply comparative neatness, which, nevertheless, 
liefy our telescopes, and whose general appearance aeems obviously to contri- 
dict the notion of consisting of groups of stars. Among the inost remarkable 
of these, 1 may mention the two most conspicuous — those of Andromeda and 
ne. I think, who has seen these in a telescope of great light, — 
the one like a latpp shining through a. horaogeneous fog, the other like a pil« 
of cumuli-clouds, tossed together in the same capricious manner in whir:b we 
see tlicm in our summer-skies, — can persuade himself that these L-aii be nny- 
thing but masses of nebulous matter, the causes and the laws of whose 
arrangement we should vainly endeavour to delect. 

In these remarks I have alluded only to the difference between the present 

appearance of these bodies, and that of the planets depending on our sun, 

ever, consider the matter in another point of view. Tha 

iphenomcna of the solar system impress upon us the notion, not only of 

amilanty, but of contemporaneity ; at least, they seeo] to inform us that the 

which has elapsed since the stales nf the planets were sensibly different 

iiistbe immensely greater than the timeduHng which a gradation of formation 

luld have been sensible. But the contemplation of different nebulce suggests 

new idea — the idea of change. In one, we find nebulous matter in the 

lildest confusion ; in another, there are spots in which, apparently, a conceu- 

.tion of the matter has been formed by drawing together the nebula from a 

space, aud leaving the neighbourhood comparatively dark (an effect 

[tehibited in such various ways, that it is impossible to consider it as an optical 

)f contrast): in others, we have rings of nebulous matJa 

iclosing a dark apace. A more common case is the concentration which, in 

degrees, exhibits the various appearances of planetary nebidai and 

lebuloua stars. And one verj' curious instance has been pointed out in which 

segregation has taken place in a honeycomb form, the lines of the honey- 

imb being nearly accompanied by lines of stars. But, has astronomy yet 

observed any change in these bodies? We cannot say with certainty that It 

has; yet the notion of change is not the less impressed upon us. To use 

the powerful illustration of Laplace, we look among them as among the trees 

of a forest. The change during the interval of a glance is undjscoverahle, 

that there are plants in all different stages. We see that Ihcse 

ss are probably related lo each other in the order of time; and we are 

istibly led So the conclusion, that the vegetable world in one cose, and the 

■eal world in the other, exhibit to us, at one instant, a succession of 

langes requiring time, which the life of man, or the duration of a solar 

rslem, are alone sufScient to trace out in any one instance. 

at it not ho thought that the telescopic minuteness of some of these 

is any argtLment against the importance of the investigation into their 

The question as lo the annual parallax of any nebula, has hardly, 

■ ed sufficieiit atlfintion; and 1I3 practical determination must 
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naeestutrily be embarrassed with difii equities. This only wc con assert, that the 
psratlas of those most frequently observed \» not conspicuous, Bnd, probably, 
is not sensible. If the parallax of the f^reat nebula of Orion be no greater 
than that of the slurs most carefully obserceil, the breadth of that nebula maj 
be fifty or a hun'lred times as great as the diameter of the earth's orbit 
may, then, well (rontain a suffieienry of matter fur the rornialion of a sun 
B system of planets. With this consiileration, the examination of nebuln I 
a«)uires a ttev interest. It is not merely the inspection of a series of natural 4 
n which we have no greater interest than in the transitions from an j 
fiiuily of the EUcccBsive steps by which worlds lilts | 
that which we inhabit, and that which re^ulales our motions and our seasons, 1 
any have been organized from tte moat chaotic of al! conceivable states. | 
When to this wu add, that the combination of relative motion of parts 
gradual concentration of mass id sufficient to nccount generally for the forma- J 
tioR of planets and SBte)lil«8, possessing that remarkable property which ii 
possessed by the bodies of our system, of revolving all in the same direction, | 
and describing orbits nearly circular, we must acknowledge that the examinntion I 
«f nebulffi, in alt their stages, presents not merely a choiice, but a highly- I 
plausible chance, of forming a distinct theory of cosmogony. And if we I 
admire the geuius of the mighty mathematician who first pointed out tha J 
simple reasoning by which the transition from nebulous fluid to discrete planets I 
may be shown to be physically po;;sihIe and probable, let us at the same time J 
pay our tribute of admiration to the great astronomer whose accurate obeerva- 
tious, and sagacious rettections, gave the first ground for such a theory. Little 1 
time has elapsed Ktnce the first observation of these sidereal bodies; the obser 
vatioQg of the greatest part of them have been made within our lifetimes .- the i 
first page in that part of the history of astronomy which relates to these sub- 1 
jects is hardly yet traced. But the history of astronomy may yet he long' 
enough to comprehend a series of vi it ihle changes; and the most important I 
element for the value of that particular branch of it will be the fulness 
accuracy of the commencement. Happy would it be for other parls of the J 
science, if the first pages of iheir history were as well traced." — Aition. 
Report, 1836. 

Uncertainty of the Signs qf Death. 
In the Chnique CkirurgiaU of M. Lnrrey, the ca^e of a French ofliccr is 
stated, who, though still living, has been already twice interred 

leather at Brussels. 
The climate of Brussels is far from being attractive, M. Quetelct gives 
fallowing results from observations made at the Observatory there, during 
last three years. 
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MISCELLANEOCS INTELLIGENCE. 

New MiUing-Freiis, and Assay-Weights in the Umted State*' MitU. 
Uk- Franklin Peals ia about to introduce a dpw Press for milling coins into lit* 
of the United States. This gentleman has recently ceturnod frcini i 
mission, undertaken at the expense of his government, for the purpose of 
examining the assaying and coining processes of Europe. 

It is, we believe, also, on the reiramniBndatian of Mr. F. P., that the ded- 
mal assay-weights of the French are ahout to be introduced into the assaying 
department of the same establishment, instead of the miniature ounce, and iB 
divisions, of the English assayers, whicli have hitherto been used in the 
tJnited States. The simphcity which this change will produce in the laboti- 
tory calculations, we can understand ; but unless Great Britain takes a 

ate, we suspect it must be attended with some commercial ii 
however, a step in advance ; for though the decimal division is far from 
being satisfactory in all cases, it is very superior to our complicated syslem, 
which baa two kinds of ounces, und divides one of them into twenty parts, 
and each of these subdivisions into twenty-four more Thus setting at 
defiance all correct mental estiraalcs of proportion on the insjwetion of 
iiumerical quantity. 

Royal Astronomical Society, February, 1S36. 
The number of the existing Fellows of the Royal Astronomical Society of 
ZAndon, after deducting defaulters, was, in February last, . 287 

Ditto of Associates . . . . .37 

Total . . . .324 

His Majesty Frederick VI., King of Denmark, has been unanimously 
elected an Honorary Member of this Society, as a testimony of the Society's 
gr&litude for His Majesty's beneficent intentions and useful services trith 
record to astronomy and astronomers. 

New Meteorological Observatory. 

tin the Annual Report made on the Anniversary of the United Service 
r Uusoum. in March last, is the fbllowing passage. 

s proposed to keep a Meteorological Journal at the Museum, ftt 
Cwhich purpose necessary instruments will he provided, and the results noted." 
The utmost care should be taken that those " necessary instruments" are 
I of the moat accurate construction, and made after approved models, so that (be 
"results noted "may be compared with others. It appears Lo us from tba 
I number of meteorological obseners of the present day, and their dispersion 
I over nearly the whole globe, that It is time there was a general understanding 
^'between them as to the hours, instruments, registry, &ls. of observations. At 
f present, an immense quantity of valuable time is thrown away in making and 
r^recording perhaps excellent observations, but on which no confidence can be 
rplaced, because the circumstances under which they are made are not known, 

Patents in 1835. 

I The total number of grants made for Patents in England, in 1833, was 231 
" Scotland, ... 92 

Ireland, (unknown), 

I The total number of Patents issued from the Patent-office of the 

United St&let of America, in tbe same ■jea.T.'Na,^ . , . 77S 



w 



Ptangtary EphemeHt. 



Tkb first idea of this work, so useful in a working observatory, was 
Mr, SheepshunkB, who calculftteil aud printed the first, at hts own enpensB, i 
1830< The expense, Stc, up to the pre&ent year inclusive, was after»ar&| 
borne aucoessively by the Astronomical Society, and by Mr. Baily. Upon ■ 
representation to the Government, by the Society, of the importance and publiol 
cbaracter of such a work, and that its utility bad been verified by experience, 
it is gratifying to be able to stale that prompt attentioo was immediately paid 
to it by the I.ords of ibc Admiralty, and a catnmunicatiou made by them to (lio 
Society, that in future its publication would be undertaken and paid for by the 
Govemnient. 



Railroad Acta. — Present £ 



—(April 24th, inch) 



Thb first Railroad Bill which has passed into an Act of Parliament this Ssa 
sion, is the Birmingham and Gloucester. It received the Royal Anscnt a 
the 22nd. No other is ready for it; but the following have passed the Hoi 
^ of Commons, and are in progress in the House of Lonle, viz. 
HK^ Arbroath and Forfar, Bristol and Exeter, 

^^^B Great Western Amendment, Sheffield and Rotherham, 

^^^ Hull and Sclby, Cheltenham and Great Wealern, 

T~' Ulster. Bolton and Leigh, 

Dundee end Arbroath, London Grand Junction, 

The Birmingham and Derby has passed both Houses, but having receive 
an amendment in the Lords, it is returned to the Commons for their ci 
deration. 

Sqflening effect of Water on Cast-iron. 

SouB lai^e bras» and cast-iron guns, which went down with th° Royal Georga fl 

! in 1782, are now lying in the the Tower. The brass ones are little affected by! 

' their long immer^on in the sea ; but those of cast-iron are changed througboutfl 

* their whole substance. They resemble plumbago or pencil-leail, aad, like uj 

may be easily cut with a knife. 

Cast-iron pipes, attached to a pumping-apparatus, in a mine, IJO fathoitu I 
deep, in the north of England, have been so softened in five years, as scarcelyj 
to hold together on removal. 

Tides in the Western Hemisphere. 
An extensive series of Tide Observations was made along the Atlantic coast 
of the United States, in June last, under tbo direction of the commander-in- 
chief of the United States' army, in consequence of a request made to the 
executire of the United States, by the government of Great Britain. Some 
of the journals ought, perhaps, before this, to have contained, at least, a general 
account of these observations. Jaum. Franklin Institute. 



United Service Museum, 

Thb establishment of the United Service Museum, ii 
advancing in extent and utility. 



The number of Subscribers on the 5th of March last, wa6 . . . 4193 
^he number of Visiters to the Museum during XXve-sca^ \%1b, 'Sua %W.l 



ntained, at least, a general I 

ttitute. ^^^^fl 

Scotland Yard, is rapid1j^^^^| 
. . 4193 ^^H 
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Permon to Mr. Peter Nicholson. 

■A PKTITIOI* loHis Majesty is now in the course of signature in the 

requBBling the gront of a Pension to Mr. Peter Nicholson. A more deserving 

Colqett of the R«yal and Notional Bounty was never recotmnended to its alt«i- 

Afler a long and eminenlly-uaeful lift, this teacher of practical seiewa, 

e works have enrirhed others, nnd have eilended, and will eontinne fcr 

to extend, the application of science lo some of ihe moat necessary and 

yAluable arts of life, is now, at an advanced age, depending upon a subscriplioa 

whiohhia private friends of Newcastle and Jls neighbourhood have raised, and | 

jWhich, though not yet exhausted, is daily approaching to its end. Witlwrat 

iJatending to excite any invidious comparison, we are ready to maintain and to 

lat as a citizen deserving distinction and aid. for useful intelleetud 

tobour rendered to hiu country, Mr. Nicholson's claim is aa strung as any 

n that list, so honourable tu t!ie government, which the Chancellor of the 

Exchequer lately gave in the House of Commons. In one respect, it hu 

ihappily an additional title to attention. Mr. Nicholson is in teaat. 

Attronomical Society's Medal for 1836. 
rs Catalogue of Nebulm and Cluatera of Stars, made by Sir J. F. W. Heisuhel, 
d publisbed in the Philosophical Transactions for 1S33, has been decided 
b be worthy of the Gold Medal of the Aatronomical Society; and was on the 
hath of Fehraary last puUidy consigned lo the care of Captain W. H. Smyth. 
iToreign Secretai'j, by the President of the Society, in the following terms: — 
^Captain Smyth, — Transmit this Medal, in the name of the Royal Astranar. 
I^cal Society, to Sir John Hencbel. Assure him that we admire the |;enioi 
hud appreciate the perseverance which have produced the Catalogue of Nebuln 
Uid Cluatera of Stars, — that we respect the motive which has prompted him to 
Wlablish himself for a time at a distance from his country, — and that we joia 
armest wishes that his residence there may be one of enjoy men ! aaj 
Misfaction, and that his return may he happy and honourable.' 



Fire-proqf Chest. 

i. WOODBN Chest, lined inside and outside with aBbeBloa, and then enclofl 

It stout sheet-iron case, has been constructed as a Fire-proof Chest, by WV' 
"cott of Philadelphia. An instance of its preservative power occurred during 
fire at New York. 
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Opposing Opinions on Radiation. 

♦•Dr. Stark of Edinburgh has eiidea- j " Professor Bacbe of Pennsylvania. 

mured to show, that black substances has made an extensive series of ex- 

idiate better than white ones. He i perimentaonasimilarmethodtothatof 

Y\ua made a. few experiments, directly Dr. Slark, the result of which is, that 

^ •pplicable to the subject, which, as far colour does not appear to inituenw 

u they go, wanaiit this conclusion." I the radiation of heat, unaccompanied 

by hght." — Joam. Franklin Institute. 

Patent Laic Grievance, — No. 2. 

o Ihe 2iiih ult. has the Government taken, in the present year only, out 

of the pockets of Inventors, for stamps and fees in the passing of Patents, 

in Great Britain, very considerably more than £15,000. Wehope to be able 

to state that Mr. MacKinnon, on the 2Btb, reported this heavy grievance to the 

Bouee of Commons. To what purpose ate aM Xivcao tojisa-Mit a-v^wATi 
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73. WujJiu GoBSAGB, SCobe Prior, H'dk., 
Chemiat, ajid EnwAao Whjtk Benwin, 
"WWibold, Wore., CliemlMi for ira- 
provemenM 111 the jirocesa of nujdng 
or manufBctoring ceruse or wliile-leaii 
Hnr. 39.— Sep. 39. 

74 Jauks Noses the Elder, MUl-ptoee, 
ConuDereiol-rawl, Middx., Wuol- 
eoniber: forcerliin improveraenta ill 
the corabing of wool md other flbroue 
■utwtiuiues. Mar. 2S.— Sep. 29. 

75. Cbables he Beiuii.'e, CUpluin-rise, 
Sarr., Engineer; for certoon improve- 
menta in nuehiner; uaed for apinning 
and dauliling yam or thread, 'miuiu- 
&cturBd from cotton or other EibrouB 
mateiul. Mu. 2U.— Sop. S9. 

JHL WiLLUH BttiNDLir, Caioline-nt., Bir- 
iningliMn, Wane., Papcr-makt-ri for 
improvements ia the manuracture of 
teo-traj's, and other japonned ware, 
nnd in the board or itmt£rial oiied 
therein, and for other purposeB. Mar. 
29.— Sep, 29, 

77. TUOHAS ClXKEKHLL HoiiAM, CuBtle- 

st.,Holbom,Afirfiir.,Light llnt-manu. 
Ittcturer ; for oertiin impcovenients 
in hats, caps, and boniieta. Mnr. SO. 
—Sep. 29. 

78. AiiliKBiv PAniuNSON, Low Moor, ^ano., 
Ovetldokec of power-looni* : for aji 
improved stretcher to bo used in, or 
with hand- or power-looms. Mar. 29. 
Sep. 29. For. Coma. 

79. Sauubl Pabloub, AdJiscorahe-rond, 
Croydon, Shtt., Gent. ; for certain 

' applicable to sketching. 



dntH 
Sep. J 



">«> • 



dolinea 



Mar. 31.- 



ToTAr,, M«RCK...3G. 



ham, Warv!., Umbrella and Pnraaol- 
lumilnremanafacturer; for certain im- 
prorementa in the making or nrnnufac- 
tniing umbrella and parasol stretches. 
April. 7.- Oct 7- 
a1. John SPiritaiN, Guilfonl-st,, Rnssell- 
aq., Afiddx., M.D. ; tor a new or im- 
proved ladder, or niachinery appli- 



cable b> the working of mines and ol 
useful rurpOBoB. Apr.7. — Oct. " 
i. ,T(iHN HutuBt, Bimiineliara, 
Engineer; ftor o 



at bdilent : 

steam-engines. Apr. 7, — Dot. 7. 
S3. Thomas RinciWAV Bhimoh, Ora 
Bollon, Lane., Bleacher; (or cei 
improrements to facilitate and e 
ditc the bteachmg of linen and otha 
vi'i-etablB tihrea. Apr. 7.— Oct. 7. 

M. RoBKRTCoFl.ASD,BriinsH' ■ 

Camberwell, Surr., Eh_ 
provemeatH upon patents alreadjr o' 
toined by him for eombinatinns (^ 
apparatus fur gaining power. Apr, 9l^ 
—Sep. 9. ' 

86. Milks Dihrv, Chniicerj'-lane, Midda., 
Civil'pnginecr i for new or improved 
apparatus or mechnQism for mariiing 
down or registering the notes played 
on the kejB of piano-fortes, organs, or 
Bach other keyed nuisical Inatmnients. 
Apr. 12.— Oct 12, For. Comm. 

Eft. Jacob PsaKiNS, F1ect-st., LoBtl., En- 
gineer; for certain ImproTementa in 
steam-engines, and in generating 
steam, and evaporating and boiling 
fluids for certain purposes. Apr, 12, 
—Oct. 12. 

ST. .Iauxs Li.^<an, Lincoln's-Uin-Fields, 
Middr., Gent. ; for improvements in 
making and nianufaelnring soap. Apr. 
12.— Oct 12, For. Omni. 

88. TlIOUAS HODGHON LllUHTUN, BIyth, 

Narthumb., Chemist; for certain iin- 
provcmunta in the convenhig sulphate 
of soda into the Bub-carboonto of soda, 
or mineral alkalL Apr, 12.— Oct. 12. 

89, Joshua Bates, Bishop^te-st. , Land., 
Merchant ; for certain improvements 
in macliiuery for cleaning anil pre- 
paring wool. Apr. 10,— Out. 16. Far. 

90. John Parkinson, Rose Bank, Burj, 
Laac, Caiiuo-printer ; for certain im- 
provements in the art of block printing, 
Apr. 19.— Oet. 19. 

91, Jauks PKDDKn, Radford, JVoH., Laee- 
maker ; for certain improvements in 
cert^n machinery, for making by 
means of such io^TovemisiA*, ti^aaaS. 
or omnineirted \ioWAn-o>AAB«c. h^ft. 
21.— Oct, tX. 



I, Hbmat William Vvhh, Newport, 
lih qf Wight, Loce-iTUUiu&ctiiret ; 
ertun improveineats in miuiDfac- 
turLng or producing certam kinds oT 
erabruiderod lace, ports of which im- 
provetneDU are applicable to other 
purpOMB. Apr. 21.— Oct 21. 
I^Uahkh STANsnxLP, Leeds, York, 
lyierchimt; for macliinery Tor a method 
of generating power applicable to 
various usofiil purpoBes. Apr. 33. — 
Oct. 23. Far. Comm. 
4, Edward John Dbnt, Strand, Middx., 
Cliruuomet«r maker ; for an iniprove- 
ment of the baJanco-spriogB, and their 
adjuatments of chrODometers and other 
tune-keepera. A]ir. 23.— Oct 23. 
r»6. J*«»a FiSDON, Black Horeo Yard, 
High Holbom, Middx., Coacli-amith ; 
for improvements in apparatufl for 
supplying water to water-closeta. Apr. 
33.— Oct. 23. 
96. Georub AuGiisfTirs Koi.lhan, Orgau- 
it s for improvements in raJlwaja and 
n locomotive carriages. Apr, 23. — 
Oct. 23, 
'. EnWAao John Marbev, Liverpool, 
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Watcli-inftker; 
ments in railway and other Id 
carrioges. Apr. 33. — Get. 21 
08. Sampson Mordan, Caalle-ai. FiiH- 
bury-sq., Middx,, MechaiuBt; tar ta 
improvement in making or DUUUh 
faduring triple-ptnnted pens. Jvot, 
23.— Oct. 23, 

99. William Tavior, Smetfawick, SUff., 
Eogineer, and HaNRV Davik, Sbllu 
Prior, Wore., Engineer; for certun 
improvements in mBchinery or tm- 
ratua for introducing water or olhai 
fluids into steam-hoileis, or ei^n- 
ratine vessels, also for obtiuning an- 
chamcat power by the aid of stlsam, 
and for commnnicating motian to 
vesseU floating in water, Apr. St. — 
Sep. 25. 

100. Thomas Aitkbn, EdenSeld, Baif, 
Spinner and Manufacturer; fbr esc- 
tMD improvements in the pi" — ■'— 
of cotton and other iibrona si 
and in the conveyance el 
roving-frames, mules, throMHsB, oi 
other spinning or doubling ID ' '~ 
Apr. 25,— Sep. 25, 



ENROLMENTS of GRANTS in lS3fi. 
« KvAN, Prevention of Vegelalile Decay. March 17- 



oIiiJb!^^ 



which iinproveroents are applicable to 
other purposes. Jan. 8. — May B. 
S. Jaiirs finLLoUGH, Blackbum, Lane,, 
Mechanic; for certain improvcmeute in 
hand-looms and power-looms. Jan. 8. 
—May 8. 

I .3. John Malau, fiii^ton-upon-Hull, 
York, Civil-engincor; for certain im- 
provements in gas-meters, and in the 
apparatos for gencratini; gaa for illu- 
mination. Jan. 11. — May 11. 

I 4. Joseph WniTWoftTH, Manchester, 
Lane, Engineer; for certain improve- 
ments in machiaery for spinning, twist- 
ing, and dnuhling cotton, flax, wool, and 
other librous substances. Jan. 1^ — 
May 14. 
fi, (3.) WittiAM Barter, Manchester, 
Si/tr-itianil/acturer; for certain improve- 
ts in DiHthineryfor winding, clean- 



ing, drawing, and doubling bard and soft 



which i 






plicable to machinery for winding, 
cleaning, and doubling thread or yam 
manufactured from cotton or mtei 
fibrous materials. Jan. 15. — May IS. 

6. Thomas J EVONS, Liverpool, Lant.i fur 
certain improved machinery to bo used 
in mannfacturing bars or wrought-irou 
into shoea for horses, and aJao into 
shapes for other purposes. Far. Qimm. 
Jan. 15.— May 15. 

7. Thomas Grko, Rose Bonk, Buiy, 
Lane., Calico-printer; for a, mode of 
embosdng and printing, at one and 
the same time, by means of a. cylinder 
or roUer, on goods or fabrics made of 

from cotton, oik, flax, b 









■eof il 



terials, or on paper. Jan. 18. — May IB. 
8. Andrew Smith, Princes-st^, Hayraar- 
ket, Middx., Enpneer; for a new Btand- 
ing rigging fur ships and vessels, and a 
oevi in(Avo4 of fittuig and nsinr it. 



8, JoHM Div, Yorb-tmrace, Pockham, 
Surr., Gent.; for an iniproTed wheel 
for curiages of different descriptions. 
Jan. 20.— Maj 20. 

Total, jANUiay...9. 

Fbbruary. 

10. (6.) MoBBS Pools, Piilent Office, 
Miildr., Gent.; tor iraprotements in 
Jacquard loonm. Feb. 1. — June I. 
For. ComTit, 

11. John CoopEH DOUDI.AS, Great Ormond 
St., Middn., Esq.; for certain im- 
proremeatfi in m^tVing vinegar from 
Tarioiu malerivJa, and in making tuoful 
articlcB from the mfuso of bucIi male- 
rialB, But] bIbo in apporatiu for applying 
and conducting beat to Hquida to be 
nsod in the manufacture of vinegar and 
Other purpoBBS. Feb. 1. — June I. 

12. JasHTLV 9uii'H)N, Manchester, Laae., 
Alchemist; for certain improvements 
in the preparation of certMn coIoutb lo 
bo used for printing cotton and other 
(abricB. Feb. 3,— June 3. 

13. John Ghobbb Boojibb, Bolton-le- 
MoOTB, Laita., Engineer; for certain 
improvements in machinery for pre- 
paring, roving, and spinning cotton and 
wool. Feb. 3.— June 3. 

14. Jaubs Bttown, EskMill, PEnnyenick, 
Ed«ii.j N. B.; for cerUun improve- 
ments m tile making or manufaeturing 
of paper. Feb. 1.— June i. 

15. .ToHN Hswrrr, Kinerie, fVr»ui.,Oent. ; 
for a combination of certain materials 
or inatters, wliich ^l^■a^^ combined or 
mixed togetliur, will form a, valuable 
substance or compound, and may be 
uEed with or aa a substitute for soaii. 
Feb. 4. — June 4. 

18. Jambs Kian, Johnston, Renfr., N.B., 
Hnchinc-makcr sjid Engineer; tor an 
impioved throstto flyer, or a subBtitute 
for an ordinary flyer, employed in spin- 
lung cotton, flax, hemp, wool, ulk, and 
other fibrous Bubstanoes. Feb. 12. — 
June 19. 

17. (23.) EnHPSD AsHWORTH, Egorton, 
Lane., Cotton-apinncr, and Jahbs 
OmsKNOuoH, of the same placo, Over- 
looker; for certain improvements ui 
the nuchinery used in preparing and 
8{Milning cuttnn, silk, wool, and otlioi 
fibMUs materials. Feb. la. — JunclS, 

16. (tit.) KliAtra Moll, Grove Lane Ter. 
nee, Camberwell, Surr., Esq.; foi 
bnprovoments in preservuig certaii 
vegetable aahstancea from decay. Feb 
la. — Jons IB. 

19. (IG.) Julius Jbffrevs, Osnabur^h-st. 
Kegmt's Paik, Middr., Esq. ; for im 



deraoftholunes. Feb. la— June 18. 

30, (10,) WiLLUuBoiTLNOtB, Jun.,Goner- 
it., Middj.j Esq. ; for an improved 
jombinatiou or arrangemont of springa 
"or canwes. Feb. 27-^une 27. 

21. Robert GuFFiTH, Birmingbam, FTar- 
wick. Machine-maker; fur improve- 






aery for 



bkiugi 



velta. 



Bt'rew-blanks, and bulcs. Feb. 27. — < 
Jane 27- 

TiTAi, FKBaiiAay...l2. 

Mabch. 

I. WiLi.uu Waikwright Potts, Btua- j 
lem, Staff., China and Elarthcnware I 
manufacturer ; fur an improved method j 
or proeoBs of producing patterns in on^ 
or more colours, to bo transferred b 
earthenware, porcelain, china, glass, I 
and other Bimllar subatancoi 
^Qly I, 

t. JoHNBAiLtiE,Qreat8ufrolk-Bt., South- I 
wark, Surr., Engineer; for improve.. I 
mentHinpropellingof veasels aadother I 
floating botlieg, by means of atesm OT'J 
other power. Mar. l.^^uly 1. 

1. Miles Bsunr, Chancery-buic, Midda.,. 
Civil-cuginwr ; for certain improvo- 
menia in powcr-looma for weaving.. ; 
Mar, 4. — July 4. For. Comm. 

i. WiLLUV Wilson, Glaag.)w, : 
Manufacturer; for a method of making ' I 
uiuiinE of wire. Mar. ^. — July 7. 1 

'j. (ID.) Charlkb HcHArnAUTi., Slicfliuld, I 
York. , Oent. ; for improved gear ita I 
obtaining a mndnuoua rotnry a '' ~ 
Mar. B.— July 8. 

7. (30.) Charlbs acHArnAUTL, Sheffield, I 
York., Gent. ; for an improved si 
genorator. Mar. 8.— July 8. 

B. (37.) John Bahsham, Stepney C 
way, Middx., Oxalic acid mm 
torer; for improvements in the mantle M 
focturc of oialic tmd aahieeUicella. 
Mar. ft^uly B. 

B. (39.) Clinton Ghav Gilboy, Argjd^ 
St., New Koad, St. Pancran, Middx., 
Engineer; fur certain iiuprovemeniB in 
machinery for weaving plun audfigored 
fnbricB. Mnr. 15.— July 15. I 

0, (4.) Francis BftawiN, Kent Rend, J 
Surr,, Esq.; for a certain new ajid im- 
proved process of tanning. Mar. IB.— 
July IB. 

1. (47.) Jamrh Morison, Pusley, N.B.^| 
Manufacturer ; for improvements oft'fl 
the jncqunrd macbine, and on what iif^ 
called the ten box lay, and on tbt 
reading and stamping machinES used it> 
making shawls and other fignied w ~ '~ 
Mar. 18.— July IB. 
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j GENERAL PRINCIPLES ON WHICH THE CLASSIFICATION ] 
I OF NATURAL OBJECTS IS FOUNDED. 

I The necessity for a clasaificatiou of a multitude of any objects, as t 
[ preliminary to the study of them, is too obvious to require insisting on; 
It might be even assumed that no knowledge could be obtained without 
this previous arrangement, since that fcuowledge is primarily grounded 
on a series of comparisons, made by bringing those objects before our 
Biiads into juxtaposition, which possess certain analogies of fbim, struct 
I tore, or qualities. 

I The facility of making a systematic amingcment depends on ths 

preasion with which each group of objects admits of definition, or on iti 
possessing few and unyarying characters, which do not pass into one 
another by insensible gradations; thus, for the purpose of illustnktion, if 
f we desired to classify the forms of space or extension, wliich are made 
j the objects of geometrical reasoning, our arrangement would be perfect 
I and immutable, for^orm being the sole character essential to the existenca 
j of each group, variations in that form, admitting of the most rigid defini- 
tion, must constitute its basis. But when the characters distinguishing 
the objects are numerous, and not clearly definable, as is the case with 
dSl those of the material world, it is only by repeated tentative arrange* 
I nentB that we can arrive at one which will fulfil the requisite conditioiu. 
There appear to be two principal purposes to which classification ia 
■ applicable ; — First, to ftirnish an arrangement which may enable n learner 
. to ascertain the tiame under which a species, new to him, is described, 
land to serve as an aid to his memory in recalling the information he 
I'Mifcaeqnently obtains; and. Secondly, to present a general and compre- 
btesiTe view of that portion of creation to which the arrangement is 
japplied in all its various relations. We shall confine ourselves, however, 
to the principles as applicable to the organic world only; and if we can 
■ncceed in elucidating the subject in this, its more complicated bearii^, 
the application of those principles, on other occasions, will be readily 
conceived. 

To understand the difficulties which must be overcome in our 
'endeavour to attain either or both of these ends, we must constantly bear 
in mind that Nature affords us no assistance towards any arrangement 
Ibeyond that into species, with which her classifications begin and end. 
,Species are the aggregates of those individuals which possess perfect 
iidendty in ^ the details of their organization and of the faculties 
iderired from it; and nc are fiirnished with an unerring test of uearlt/ 
, Vol. I. X v> 
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uiuversal application, by means of wliich we CBn ascertain the limiUnf 
species; namely, tlie power of giving birth to new individuals which alwajs 
Wong to that of the pareot*. The number of speciea already 
known, living and extinct, is so great thut they require to be collected 
into groups for the purpose of reference ; whieli groups must again be 
oomhined into others more comprehensive. But though this synthetical 
mode of proceeding must always be that by which classifications are 
arrived at, yet the subject may be better elucidated by reversing the 
proceeding, by analyzing the most comprehensive sections thus obtained 
till we descend again, as it were, to the species. 

A broad and obvious foundation for these primary divisions, is affbided 
to us by those striking characters of form and organization immediately 
connected with the mode of existence of the several species comprised in 
them: Quadrupeds, Birds, Fisheis, and Insects, were admitted as ohvions 
and natural divisions of animals from the earliest times, while Trett, 
Shrnbi, and Herbs were recognised as corresponding ones under which 
the vegetable kingdom might be distributed ; and as long as our acquaint' 
ance with organic creation was limited to that of but few species, com- 
paratively speaking, and Chose but little unilcrstood, these vague dirinons 
were found sufBcient. But in proportion aa the species which became 
known increased in number, and the laws of their oi^anization were 
better ascertained, these divisions were found to be inadequate, and it hat 
been gradually discovered that there exists no precise line of separation 
between any groups of species, however large or small they may be 
made, hut that they pass insensibly into one another at some one o{&t 
numerous points at which they are connected. 

Thus the division of Quadrupeds was extended, to receive the 
CetacetE, animals possessing the external form and the habits of fishes, 
but having the entire oi^runissation of terrestrial quadrupeds; and sinoe 
Ihey are delicient in the outward limbs, so generally characterizing the 
old division, tlie name of the class was exchanged for the more accurate 

L ttae of Mammalia. Again, there was a large class of animals which, from 
jessing four external limbs, might have been ranked accordingly, hut they 
« found to possess other, more important, characters, essentially opposed 

r to those of quadrupeds in general, — the class in question being ooiparont; 
with these were associated in time others which were organized in a 
similar manner, but varied greatly in external form; and a new divisinn 
was instituted under the title of Reptiles, comprising Yorloists, Lizards, 
Frogs, and Serpenls. 

This class, the limits of which are, to this day, extremely vague and 
fluctuating, is especi^illy adapted to illustrate the feet we have been 
alluding to, of the insensible gradation, by intermediate species, of one 
into another, with which it might at firs! appe.ir to have little affinity. 

I While the reptiles are characterized, in common with Mammalia, Birds, 

I Bud Fishes, by an internal skeleton and vertebral column, by a double 

■ The production of hybridt, or the offapring of individuals belonging to diSeicU 
ies, is so limited, uid tlie aubjeet is bo little undereUiod, that, in a popular eHy, 
lay be overlooked, eBpecialiy na every increase in our knowledge of the Uwi U 
iology tends to explain those sppaient onoinsiwQ \o \\w. f^ntenX ^tinciple, and to 
« the exceptions within the tule. 
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nervous system, pulmonary organs for brcutliing, and coloured lilood, tliej 
are distinguished from tlie former by being oviparous, — trnm birds, hj 
being terrestrial, and unprovided (vith organs for raising and propelling 
tliemselres in. the atiaospUere; while their being capable of existing 
for a length of time in water, their more torpid circulation, and simpler 
organization, indicates an affinity between them aud Bshes, which, in 
aorae respects, is so great, that the line of separation between these 
two, otherwise dissimilar, classes, is becoming daily less distinct. The 
Polyplerus l/ickir, though ranked among fishes, differs from all others ia 
the structure of its dorsal fin, and partakes of so many of the peculiari- 
ties of the order Serpent, that M. Geoffrey, who has described it at length, 
hesitates in which class to assign it a place; and there exist in the class 
of reptiles, anomalies yet more remarkable, which it will be worth our 
while to notice in illustration of our subject. The organs of respiration 
hare ever been considered one of the most important characters on 
which systematic arrangements might be established ; those auimalt 
whidi pass their life in water being provided with a modification of 
thete organs termed branehiie, by which they are enabled to abstract 
the air froin the fluid that surrounds them, while those which ara 
properly lerreslrtal, breathe by means of lungs adapted to bring the 
atmospheric air in immediate contact tvith the blood ; but though 
there arc many animals whicli can frequent, indifferently, both 
the land and the water, yet they, generally speaking, have only a pul< 
monary system, and when in the water, they are obliged to come to the 
suriiice to breathe; such are the crocodile, alligator, seal, walrus, water- 
rat, &c., and all the Oetacex. Fishes, on the contrary, liaTiog a branchiat 
apparatus, cannot exist out of their element, because that form of 
respiratory organ is not calculated to receive the direct agency of the 
atmosphere. Now the Balrachian order of reptiles presents this remark* 
able phenomenon, that at different stages of their existence they have the 
two kinds of respiratory organs; at tlie early part of their life they an 
entirely aquatic animals, and breathe by means of gills, like fishes; while 
they subsequently undergo an outward metamorphosis commensurate with 
the important one which takes place in their internal organization, they 
acquire the lungs of terrestrial animals, and simultaneously acquire those 
external organs of locomotion which were unnecessary to them during 
their former mode of life; again, in the axolotls, sirens, and protei, genera 
of the same order, inhabiting lakes in Mexico and the Old World, wo 
absolutely find the two modifications of respiratory organs coexistent in 
the same animal, which ia thus truly amphibious, or can exist indifferently 
on the land or in the water. These few examples, which we might 
mu]ti]>ly indefinitely from all sections of the animal kingdom, will be 
sufficient to prepare the reader to understand the difficulties attending 
all attempts at classification, as we are now going to explain them. } 

When we attempt to classify the species with which we are ac- j 
auainted, we must place them in some succession, that is, our arrangement 
must be a linear one ; and it is essential that it should be so, in order to 
accomplish one of the purposes we have stated to belong to such systems., 
I tiift of making it serve as a general index, ^jj v(^\cV a\iaiiaRT -sasa:^ 
■■■^■(0 the great rolamc of creation; to employ an ana\o^ ^ ■«\\\c!r.^ 
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shall again recur. But it is clear, from what we hare already g1 
the varied affinities of species, that while we place together in an 
arrange ment, in whatever mode they may be grouped into genera, orders, 
and classes, those species which agree in one or more particulars of 
organization, habits, &c., we must inevitably separate them Iroin othera 
with which they are also allied, but which must be sought for in some 
remote part of our arrangement. The two objects of all classifications 
were, therefore, found to be incompatible together, consistently with tbe 
improTement of either. The greatest merit an index can have is that of 
easy reference ; for the same reason that an index of words or namei ia 
best, as such, when they follow each other alphabetically, without sense 
or connexion ; so to effect a classification of natural objects, ivhich might 
answer an analogous purpose, it is only necessary to select some one 
obvious character, common to all the beings, to be arranged in each class, 
and the subdivisions of that class must be founded on distinct modifica- 
tions of that character. Thus, for example, if the dentition be made the 
basis of subdivision of the class Mammalia, as w^as done by Linmeus, the 
presence of two canine teeth in each jaw will characterize the order Fera, 
the absence of canine teeth that of Glireit, the want of upper incisors 
that of Pecora, and so on. The class Fishes was subdivided by the saniB 
naturalist according to the presence, absence, or relative situation of 
the ventral-fins. Classifications formed on these principles are termed 
artificial, as being opposed to that of complicated affinities, by which 
Nature might be imagined to arrange a system. 

It is found that there always esiats a consistent relation between 
the physical organization of a being and its mode of existence ; that the 
former has, in all eases, immediate reference to the great functions of 
life, and that if these functions are exercised in a similar manner by 
ditferent species, there exists a general conformity to a common type in 
the physiological structure of those species. Thus, for instance, settii^ 
aside the more palpable agreement in form among animals that either 
move and dwell on the surface of the earth, or that can raise themselves 
in the atmosphere, or live in the water, an agreement which, as we have 
lemarked, constitutes the basis for the chief divisions, it is observed that 
the larger animals, which derive their nutriment from the Besh of others, 
agree in their general features of structure and of habits, that their organs 
of digestion are in accordance with their food, and with the average 
degree of regularity in its supply. An animal capable of subduing most 
others by its superior strength and agiti^, must inspire a terror among 
ihose with which it is stationed, that must augment the difficulty (rf 
procuring its food ; such a creature has to endure frequent privation, 
and its organization is, consequently, modified to suit this new condition 
in its mode of existence. Those animals, on the contrary, which are not 
carnivorous, and have their food more constantly in their power, not 
being subjected to occasional abstinence, do not require the structure of 
the digestive organs which the former do; but, on the other hand, must 
he enabled to collect, digest, and assimilate the cruder vegetable sub- 
stances on which they feed. The os, the antelope, the horse, the hare, 
tbe eJephantf and the giraffe, are all ecjaally hevbivorons ; let us trace a 
vf the modificatioua of their mode ot \iSe, -wtec^i aie cQTOviiR.\^-«^V 
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•neb a difference of form and LabiCa. The first not being adapted by its 
form for rapid motion, which niiglit enable it to escape from ita car- 
niTorous enemies, is provided with weapons of defence and great rauicular 
power; the structure of the second, expressly contrived for great velocity, 
was incompatible with strength ; and though the tribe is furniBhed with 
boms, yet they are generally inefficient as weapons against the beast of 
prey, firom which the antelope escapes by its superior agility. Why the 
absence of horns, in the third tribe, is connected with the undivided 
hoof and the simpler stomach, is one of those mysterious problems in 
organic creation which we can never solve ; but tlio Jiad being ascer- 
tained, it is clear we must conform our arrangements of these tribes to 
this general law: the trank of the elephant, the extensible tongue of the 
giraffe, the unwieldy bulk of the former, and the long neck and peculiar 
form of the latter are all refeirible to varied organization and habits 
attendant on it. 

Now, if we were to endeavour to arrange the species belonging to 
these few tribes of animals, by some one obvious and sensible character, 
so that a learner, ou meeting with an individual new to him, might at 
once, by means of tbis system, assign it its place, and discover its con- 
geners, which character must we take ? We should find that no one 
character would enable us to form a rational arrangement, but that we 
must have recourse to several, if wejwish to avoid the most glaring 
inconsistencies, and to a//, if we aim at a satisiaclory one. 

But since our arrangement must, after all, be a linear or tabular 
one ; that is, the species must follow each other in their respective divi- 
sions and classes, instead of being presented to the eye, or to the mind, 
like a map, as it were, of the species woven together according to their 
complicated affinities; and since we cannot construct such a map sonsal«t 
to serve as a classification, we must be so far artificial in our arrangement 
as to adopt a tabular form of this kind ; — 
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To render this table as consistent as possible with the spirit of a natuiail 
arrangement, or so that the species may be grouped near to one another, M 
according to their alliances, we must previously determine the relative J 
importance of the various functions, and of the organs by which they are 1 
exercised, and then make the series we obtain by this proceeding the | 
basis of our subdivisions; since we may reasonably expect tliat the 
more important function would require a more constant conformity to 
some type of the organs pertaining to that function, and that, byjmaking 
this type the characteristic of the more comprehensive subdivision, w 
should bring the greater number of species under it. 

But with our extremely limited knowledge of the functions of 
organs, wc have little to guide us in forming such au estimate, wnA « 



■ra are constantly baffled by finding new ieVi.al^ona^ia'KiftvASi.'dii;^^! 
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repregeDting the structure most cbaracteristic of the class 
subdivisions: with each discovery of such a deviation, or of some hitherto 
tminown organ, or of gome mode of action not previously referred to SD 
organ, the first impulse, in our anxiety to perfect the arrangement, would 
be to sepnrate the species thus distinguished from those with which it 
was previously associated, and to erect it into a new genus with a new 
abstract of characters, including the peculiarity recently dicoTered. If 
it were afterwards ascertained tliat a similar modification e:xisted in some 
other species, hitherto supposed to have little or no affinity with the 
fbrmer, it would he a presumptive reason for suspecting that we had 
either been mistaken in our opinion as to the degree of that affinity, or 
else that the peculiarity in question was of min 
from some cause not necessarily connected 
of life. 

This dilemma can only be resolved by a careful investigation of the 

species in question, and by a diligent search after the same modification 

in others ; and, if found, it must be ascertained whether ita presence 

throws any new light on their structure : till all these questiona are 

answered, different naturalists will admit or reject the formation of a new 

genus to contain the species first alluded to, according to their view of 

, the relative importance of the pecuUarity in question ; there is always ■ 

L^Iuctance to form a new genus on slight grounds, because the system of 

I'classification is thereby rendered more and more complicated. Hence it 

r appors that the tendency of what is termed a natural arrangement of 

species, is to resolve the more comprehensive sections into the separate 

species which constitute them, till each stands alone by its abrogate of 

characters, and yet connected by newly-discovered affinities with an 

increasing number of others; and since but few of these affinities can be 

L -displayed by a tabular arrangement, the very essence of classification is 

I thus destroyed in the endeavour to improve it. 

"" en admitting this iendencif of natural systems of arrangement 
^iolose the character of a classification, and to become useless as an 
' index of reference, or as an aid to the memory, yet their imiwrtance in a 
scientific point of view fiir more than counterbalances this defect ; we 
L will elucidate the comparative advantages of a natural over an artificial 
t arrangement by means of the analogy before suggested. Suppose we were 
iwesented with a voluminous work, from which we expected to derive 
L instruction and amusement, and suppose we were provided by some 
ders, both with an alphabetical index of the words and names 

■ contained in the volume, and with a well-digested, though imperfect, 
\iaiolytical table of contents, from which of these two should we gain the 

■ Aiost knowledge of the nature of the book and of its contents? It is true 

■ that by the index we might find any name which occurred in the text, 
l^and be referred to the page where it would be found in. its proper rela- 

the rest of the matter ; but from the index alone we learn 
nothing but that the name begins with a certain letter, and is placed in 
consequence next to another having the same initiatory consonant, but 
with which it may have no other connexion whatever, and yet it conld 
jiot be separated from that other vjotA wit^iouV ieatwjm^ \W Nalue of 
'e iuilex as such. On the contrary, vf we aVvvX-j \\\c ^.'flNiXt o-i to^ilunAv 
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V we obtain a general insight into the train of reasoning pursued by the I 

autbor, and of the logical armngement of bis work, and we are thereby 1 
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autbor, and of the logical armngement of bis work, and we are thereby 
better prepared to read and understand it ; for in every ease it is from 
the body of tlie work only that we can derive true knowledge ; and all 
I that either an index or table of contents can avail us is to point out to 
I QB the best way of pursuing our studies, and to show us the connexion 
I of what we have acquired with what we have yet to attain. 
I It should be here observed, that the application of arrangementa 

I strictly artificial, to the animal kingdom, has long been given up, for 
I reasons, too, which clearly prove the justice of the objections we have 
ui^d against the principle of such systems. The very complexity of 
aniraal organization, while it invites more constant and reiterated 
I investigation, enables us, by a comparison of its component parts, to 
arrive at more conclusive inferences respecting their functions and their 
relative importance; and each new examination confirms the truth of 
' what we have already stated, us to the constancy, tvilkin certain limiUt 
with which forms of structure are associated with certain fiinctiona and 
habits: hence, tlie primary divisions of every classification of 
remain nearly constant; and it is only the subordinate ones of ordert- 
and genera which fluctuate. Thus, for example, when an animal WM 
found which had all the essential characters of the genus Felis, but did 
not possess retractility of its claws, naturalists, who regarded this as m 
character pertaining to animals intended to spring on their prey, mi^t 
agree aa to the neassity for forming a new genus, and would discover a 
new, and, hitherto unsuspected, relation between genera of the same 
order, Carnivora; but we are so convinced of the harmony existing in 
the plan of creation, as to feel certain that we shall never meet with an 
Bnimal which will combine the characters of a carnivorous and of a 
nuninating one, or having the complicated digestive organs of the latter, 
with canine teeth and claws. Again, among the species composing the 
sub-order of plantigrade carnivora, there occurs one, the Kinkajoa,., 
which has a prehensile t^l, and a tongue capable of considerable pro*:.; 
trusicm, like that of the Manis, thus presenting an affinity between a c 
nivorous species and genera of the widely different orders of Qaadnmii 
and Edentata. K we descend to the invertehrated division, we find ' 
limits of even classes fluctuating: thus, there are many species of whii 
naturalists are not yet agreed, whether to refer them to Articulata 
MoUusca; but all these doubtful cases bear too smull a proportion to till 
more definite ones, to cause any uncertainty as (o (he permanence 
such general divisions as have for a long time been adopted 
animal kingdom. 

The case, however, is widely difl^erent as regards the v« 
kingdom, the simplicity of the organization, and our uncertainty as 
the functions exercised by the component parts, an uncertainty chiefl] 
arising from the difficulty of making observations, prevent our ^ 
deciding on even the primary divisions, and still more on fixing their 
limits with anything like distinctness; the numerous species might 
therefore seem still to justify the use of an artificial arrangement; and 
I that of Linn.Tus being unquestionably the \ie%t eife"e cotAxvmA, wtft . | 
■■HIMui^ ioeWte ofliie highest order, it wiU Y^oXiafcX-j, ^cn ■some <\Tata'^^^H 
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come, be employed even bj many who acknowledge tlie imperfect prine ' 
dple of all artificial systems. 
It is necessary, however, to put beginners, who have not considered 
the subject, on their guard, lest they should, as is hut too coniinonly Hut 
case, mistiike a facility in applying this system, for the acquisition of 
real knowledge of the science of Botany: we shall therefore proceed ta 
show that the Linnsan system can only lead to an acquaintance with 
the names of plants, and not to that of their mutual affinities, which, 
as we hare stated, is the only true foundation of real knowledge. 

Moat of our readers are aware that, besides the two primary divi- 
BiDus of species into flowering and flowerlesa plants, the former are 
arranged under two classes, distinguished by peculiarity of structure, 
which, from their generality and constancy, must be important ; though, 
in the present imperfect state of our knowledge of the subject, we are 
even unable to indicate at what period the elementary organs, which are 
apparently the same in all plants, undergo that change in their functions 
that leads to such remarkable results. All that we know is, that, 
generally, certain species which proceed from seeds with only one, or 
with alternate cotyledons, have the structure of their stem entirely 
different from that which is perceptible in the stems of plants proceed- 
ing from seeds with two, or with verticiUate, cotyledons: that the leaves 
also ofmonocotyledonous plants differ from the reticnlated texture of those 
of the other class, in having their veins parallel, and that their Sowers are 
characterized by a lertian/ ia&teaA of the ^Hinary division of their compo- 
nent parts, which is usutdly met with in those of the dicotyledonous class. 

It is impossible to say whether we shall ever be ahlc to explain 
the origin of the numerous and singular exceptions to these general 
characters of the two classes; but it is clear that it is by endeavouring 
to do BO that we shall make the greatest progress in ascertaining the laws of 
vegetable physiology, and our investigations will be mainly assisted by 
every improvement in correct classification of known species, by whidi 
they may he grouped according to their moat numerous natural affi- 
nities: it is also impossible for any one to make a progress in the 
knowledge of that physiology, unless he is habituated to keep these 
afBnities constai^ly before his mind during his researches. 

The Linntean system is strictly an arli/icial one, and was intended to 
be BO by its great author: it is founded on the selection of modifications of 
one organ only as the basis of the divisions; we might therefore antici- 
pate, by the analogy of what we have shown to be ihe consequence of 
Buch a principle in the classification of the animal kingdom, that the 
most glaring violations of natural affinities would be the result. It is 
found by observation that the precise number of any of the parts of the 
reproductive organs of plants is liable to constant derangement, from the 
laws which govern their developement; that is to say, that of several 
plants having decidedly the closest connexion in every peculiarity of 
structure, qualities, and even form, one will have only two stamens, 
while another has four, and a third, perhaps, five or ten. All these 
would be separated and placed in difierent classes in the Linn»an 
system; and since the primary distiTiction o? atiucl\iic of the seed, and 
f aJ/ its attendant consequences, formed no ^^^^ "^^ Oie's\a.'ttO'ft'«Vv;iv"Cnax 
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' system was built, the student who employs il, and who ia not a 
its true principle, is habituated to associate together in hia mind mono- 
cotyledonous and dicotyledonous plants, proTided they have an equal 
number of stamens or styles. 

It would be foreign to the object of ihia essay, to enter here into 
any account of the principles on which the normal number of the parts 

I of fructification varies in plants; but we will show, by one or two 
examples, the inconsistencies resulting from the artificial arrangement 

' in question. The establishment of the very first class is a fallacy of the 
most fatal tendency; the existence of one stamen only, though constant 
in certain species, is the result of that peculiar law of non-der elopement 
of some of the parts arranged round a centcal axis, when, 5vm their 
position, they are crowded together; the botanist who is imbued with 
the spirit of natural affinities, regards those species thus distinguished 
only as regular and constant deviations from the tyjie of the family to 
which their other characters unite them; a deviation he can explain by 
the principle just alluded to. The Linntean student, who always com- 

^ mencea his studies with mastering the system, on account of the aid it 

, aSbrds to him in his pursuits, becomes habituated to the idea, that the 
character of having only one stamen is just us important as that of 
having three, six, five, or ten: when he sees a specimen of the genus 
Maranla, he does not, as he ought to do, view it as one of a family, 
having a ternary arrangement of its flowers, but that two of its anthers 
ever remain undeveloped, or ahortive, as botanists term this state of I 
non-appearance of any organ which exists in the regular or ideal type of 1 
the order. That this is the true esplanation of the deficient number of 
stamens, is shown by the existence of the petaloid filaments in the plants , 
in question. Of all the natural orders of plants, of those which ore dis- \ 
tinguished by the greatest number and constancy of characters in the | 
^Bcies composing it, those of palms and glasses are pre-eminent for I 
tfieir distinctness ; now of the first of these two we find the genera in the ' 
Linnieau system distributed under four different classes, and eight dif- 
ferent orders or subdivisions of those classes. The same unnatural 
separation of genera takes place with respect to the grasses; and i] 
both cases it is caused by deviations either in the number of stamens, o 
by the equally explicable anomaly of the male and female flowers bein; 
distinct on the same or on different individuals. 

But this is not the whole of the incongruity resulting from this ^ 
application of one character only to the dbtribntion of species of the 
vegetable kingdom, not only are those separated which are really closely 
allied, but others are brought into justa-position which have no relation 
whatever to each other ; in the instances to which we hare been alluding, 
genera of grasses and palms are placed together with dicotyledonous 
ones of the most opposite qualities and characters. It must uot be sup- 
posed that these are singular instances collected to justiiy a partial ' 
statement ; there is not a class or order throughout the system which ' 
does not exhibit nearly equally striking absurdities, as for example, the 
separating a few genera of the ivell-defined order of Legaminasa ffsm tl 
rest, because the union of (he filaments is moie perfecV, OT\ift'a»i» 
iloes not exist at all. as in the mimosas. \r>'' 
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and Arabian algebraists, as any one may see by looking into tbe 
works of Colebrooke, Taylor, and Stracbey, tbe translation of Mahomed 
hen Musa, by Dr. Rosen, and many otters. Contractions, however, 
are of early date in literary composition ; and rery naturally sog- 
gested otUerB, of words and phrases which were of such perpetual 
occurrence as those employed in any particular and defined course of 
tesearch: hence the symbols to designate the planets (and the metals 
vhich were supposed to partake of the iniluence of those planets 
Kverally), the letters of the alphabet to designate the particular kind 
of proposition under consideration in logic, and a hundred others 
which might be readily quoted, but of which we shall only instance the 
employment of letters of reference to designate points, lines, and spaces, 
in geometrical figures, and to designate the unknown quantity in algebra, 
and ultimately (to gire generality to a result), to designate also the known 
or given quantities employed in investigations in the same science. A 
brief account of some of these, from the most authentic sources, where 
direct sources of information exist on the most probable conjectures that 
we hnTe seen, or which may have occurred to ourselyes, where no direct 
authority exists, wiU be occasionally given in this Journal. We com- 
mence with a case of the latter kind, solely because the signs in question 
are, except the symbols of number, the earliest that occur to the 
calculator. 

1. The sign + (phis), indicating addition, was early expressed d 
(ajtd) ; the forms of its gradual contraction &om the manuscript form (a 
good deal similar to the early printed forms) will be apparent from tiie 
annexed series of transformations, all of ivhich are easily Terified by» 
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reference to existing documents. Various contortions of the first symW 
of this series may be found in early books and MSS. ; but in the one case 
they ore merely for ornamental printing, and in the second for ornamental 
writing. The spirit which dictated them still maintains its ground in 
all parts of the civilized world. 

2. Every one knows, that even in printed books, it was the general 
custom to omit several of the rowels, and draw a line above the preceding 
letter, to indicate that the vowel should he read there, or as forming on 
Integral part of the sound of which the marked consonant was the com- 
mencement. The some was also done for the m and n, The word minut 
(less) was therefore thus n-ritten, ni n a. Brevity and rapidity led to the 
substitution of the mere line for the word, and hence is derived the — 
V^aelf. 
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Elements. — Nomencl at ure. — Depinite Propobtionb. 

" There are Four Elements, Fire, Air, Earth, and Water." — This aphori 
■ is found in almost every work on the rudiments of natural knowledge; | 

it is early instilled into the mind of the youthful eludent, and never for- 
' gotten by him at any future period of his life. 

In the earlier times, every philosopher appears to have taken hig 

own imagination for his guide; Aristotle and Empedocles, accordingly, 

I fiamed the doetrinc of the four elements, asserting that they possessed 

abrotule timpUeily, and that all other bodies were formed by their com- 1 

I binations. This doctrine, supported by such high authority, was well calca- I 

I lated to seduce the mind; it was accordingly very generally received by all f 

polemical seboola for a long succession of ages; it was no leas eagerly j 

\ embracedby thcancientpoets; the moderns closely followed their example; 1 

f and gradually, from the classic pages of both, the four elements have J 

I found their way into ordinary writing and discourse, until at the present f 

( day they are" femiliar in our mouths as household words." The alchymisti I 

' were the first who had the temerity to oppose this doctrine of Aristotle; for \ 

I temerity it must be called, when we reflect that his name operated like a \ 

\ charm, and held the minds of men in such u state of intellectual bondage J 

that statutes were actually framed in some universities, which required 1 

teachers " to promise on oath, that, in their public lectures on philosophyj I 

they would follow no other guide I" The alchyniists, nothing daunted by \ 

the fulminations of the polemical schools, boldly put forth a new doctrine 

of Three Elements, viz. Salt, Sulphur, and Mercury, most unequivocally 

' stating that all other bodies were produced from these, and not from the 

four common or vulgar elements. This new doctrine was promulgated 

to a most singular and remarkable extent. Paracelsus particularly diE~ 

' tinguishes himself as its champion, invoking sideric influence to Ms aid; 

however ridiculous this may now appear, yet his enthusiastic ravings I 
'. certainly aroused mankind from their lethargy, and shook the ancient ' 
doctrines to their very centre. 

The ancient elements and the alehymical elements both found their 
I strenuous advocates; those who were "content serrilely to follow autho- 
rity, without indulging in a liberty of contradicting," defended the 
I ancients; whilst the cause of the alchymists waa espoused by such as 

were "followers of novelty and attached to tilings more curious than i 

' useful." Neither advocates, however, were " duly prepared and fitted to j 

I' the business of the interpretation" of Nature. Hex secrets were not to 1 

be attained by indulging in subtle metaphysical disputations, or by a 

few phantastical operations of the furnace. 

Inductive philosophy at length arose, and, by the searching light of "" 
experiment, soon demonstrated the true nature of both classes of elements, 
and assigned them proper stations in the science of chemistry. 

This science of experiment does not lecognisc tVe iow-t (\ecienXa\B. 
their ancient acceptation; it does, hoireTer, recogTnsc Iwo 'A "fiaft "Ssa^ 
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elements, viz., sulphur and mercury, but only so far as they aceord with 
the folloiving definition: — ElemejiU are bodies, which the utmost still 
and power of the chemist cannot resolve into any other forms of matter; 
it is not to he supposed from this, that they possess absolute simplicity, 
or are incapahle of being ultimately decomposed, far from it; hut until 
such decomposition is effected, they must be considered as elementary, at 
f'mple substances. Now, ,fire, air, earth, and teaier, have all been de- 

mposed or resolved into new and simpler forms of matter; so has salt; 

'X tulphur and mercuri/ as yet resist the most refined chemical torture, 
will confess nothing whatever respecting their hidden constituents. 
The number of substances which the chemist is reluctantly compelled 
■■to acknowledge as elementary is very great, namely, _/y?y-( wo. They are 
iliere subjoined, and the decomposition of any one of them would be a 
.most traiisceudent discovery. 

Elementaht or Simplk Sitbstakces *. 



! Nitrogen, 14; Sulphur, IG; 
i, 20? 
III. MelaU.—Miimitmm, 10; Antimony, 65( Arsmir, 30; Bariuni, 70; 
feBlOth, 72; Cndmium, 66; Calcium, 20; Cerium, 48; Chromium, 28; Cobalt, 30; 
V«]olnnibiuin, 185; Copper, 64; Gludnuni, 10; Gold, 300; Iridinm, 06; Iron, iS; 
rpfd, 104; LUMiun, 10; Magnesium, IS; Manganese, SO; Mercury, 200; Moly- 
fUenimi,48; Nickel, 26; Oemium, 100; Palladium, 94; Platinum, 9S; Fotssraimi, 40 : 
BKhodinm, 46; Silicium, 8; Silver, 110; Sndium, 24; Strontium, 44; Tm, 58; 
E^^tanium, 24; Tungsten, 100; Uranium, 217; Vaoadiom, 88; Yttrium, 32; Zinc, 
■aSj Zirconium, 30, 

These elements are all ponderable bodies. They can be all confined, 
weighed, and measured: they present every variety of mechanical pro- 
pe — d quid, afriform, or gaseous; this term being employed 

to d n u h aa ic fluids as differ in their chemical habitndes from the 
atm ph wh h is esclusively called air. The term gas was first 
int d A hemistry by Van Helmont; and, at the present day, it 

is app d n peaking, to such aeriform malters as are permaHently 

elas und a essures and temperatures; the term vapour is applied 
to aeriform matters which, upon pressure and cold, condense into the 
liquid or solid state. Oxygen is an invisible, permanently elastic gas, 
without taste or smell, and may be breathed for a short time without 
danger. Chlorine is a bright-yellow vapour, of snfTocating and poisonous 
odour, condensing into a bright yellow liquid by cold and pressure, 

/orfinc is a dense steel-gray crystalline solid; when heated forming 
Ik beautiful violet-coloured vapour, very irritating and poisonous, which 
idenses into brilliant crystals upon cooling. 

Bromine is a deep reddish-brown liquid, of a disagreeable smell, and 
Ty deleterious to life; when heated forming a brownish -re d uajwwrj- 
■hen cooled congealing into a brittle solid of the same colour. 

Fluorine has not hitherto been obtained in an insulated state; for 
'its powers of combination are so great, that no body has been found 
iapable of resisting its energetic action; it is the modem al/rahetl, or 
The nqmbcra her« attaiAied ate e^^AaiiwS. b.1: ^a^."^ ^ftV. ^^^M 
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uuii'erxat solveiil. None of these elements are fomiJ in an uncombined 
or native state: they all support combustion in some degree or other, and 
Lence they are fre<]uently styled siipporlers of cambutlion; they all unite 
with each other with the esception of fluorine. 

Hi/drogen and Nitrogen are both invisible permanently-elastic gases, 
without taste or smell, both fatal to animal life and flame; hydrogen is 
combustiye, and the lighted substance known; nitrc^en is incombustible, 
and fourteen times heavier than hydrogen, bulk for bulk; oxygen is 
sisteeen, chlorine thirty-six, and iodine vapour one hundred and twenty- 
five times heavier than hydrogen. This comparison of the relative weighti 
of equal bulks of different bodies, is called specific ipeighl or tpecijie 
graoil^l- 

Ui/drogen, being the lightest substance known, is taken as th« 
standard of unity amongst gaseous bodies and vapours, whilst mater, by 
reason of its abundance, and the facility with winch it may be obtained 
nearly pure, is assumed as the stanilard of unity fiir the specific gravity 
of liquids and solids. 

Sulphur and Phosphorus are both solids; the one yellow and brittle, 
the other orange-coloured and tenacious ; both are highly inflammable and 
volatile at a moderate heat, sulphur burning with a pale-blue flame, 
phosphorus with a splendid yellow flame; sulphur is not poisonous, — phos- 
phorus is highly so; both are insoluble in water, the one nearly twice, the 
other only once and a half, as heavy as that fluid: the vapour of sulphur 
a sixteen times heavier than liydrogen, that of phosphorus twelve times. 
Selenium is a solid of a reddiah-brown colour, and metalhc lustre, soft 
and brittle, more than four times heavier than water, forming a dense 
yellow vapour by heat, which condenses by cold; the odour is very 
peculiar and poisonous. 

Carbon and Boron are also solids, the one in its pure state, crystal- 

• line and brilliant, the hardest substance with which we are acquainted, 
namely diamond; the other a n^l brown pulverulent substance; both are 
combustible, burning with much brilliancy, insoluble in water; the first 
being more than three times, the second only twice, as heavy as that 
fluid. Of these elements, only two are found in an uncombined or na^ve 
state, — these are sulphur and carbon; they are all inflammable with tlrt^ 
solitary exception of nilrogen ; hence tliey are frequently called simple 
infiammable substances: they not oidy combine with each othi 
with the supporters of combustion, and give rise to a numerous and most 
important class of compounds. 

Now follow the metals: they are all sd.id at ordinary temperatures, 
with the exception of mereiirti, which, in these latitudes, is jiuid, but it 
may be solidified by intense naturid or artificial cold; the metals present 
UB with various grades of aggregation, from hardness to softness, from 
tenacity to brtttleness. They are all opaque ivith (he exception of gold 
and silver, which if extended into thin leaves are then transparent ; they 
have all peculiar brilliajicy, though of various colours; this is known as 
metallic lustre. Another distinguishing feature is their very different 
l^ative weights, or specific gravities; thus platinum is upwards of 
twenty-one times heavier than water; it is, t^ieicttree, VW Vieaiii-esl wii- 

, stance hiaTm: gold is nineteen, mercurtf tbjrtcen, situer \,ea, \>\,st(i\i\\i 
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copper eight, iron seven, and lellurium six times hesTier than ' 
all these metals of course si7)k in it. Potassium and todium are iht 
lightest metuls, — far lighter than tellurium, or even tvaler, for th.eyfixA 
upon it as buoyantly aa cork. 

Such are a few of the most obvious physical characters of the metals; 
and their chemical habitudes are no less remarkable; they are all, witb 
one exception, capable of fusion by heat, though requiring very different 
temperatures for this purpose. Mercury is always fluid at common tem- 
peratures; potassium melts at a heat below that of hoiHng water; lead 
melts at the heat of boiling oil; gold, silver, and copper, melt at a bright 
red heat; iron and cobalt require a white heat for their perfect fusion; 
osmium, iridium, rhodium, and platinum, require the most intense heiLt 
ibr their fusion that the chemist can produce. Titanium has never yet 
teen fiiirly melted. 

Platinum, gold, and silver, undergo no further change when melted; 
tliey maintain their metallic lustre, and hence are often called ntAie 
metals. Iron, copper, lead, and tin, when melted or heated, quickly 
tamish. Potassium and sodium tarnish upon mere exposure to air*. 

The metals, generally speaking, are capable of combining with each 
other; they all unite with osygou, chlorine, iodine, bromine, and fluorine; 
many unite with sulphur, phosphorus, selenium, and boron, some few 
with hydrogen. Several of these compounds are virulent poisons, others 
valuable medicines ; many have important uses in the ai-ts and manuiac- 
turcs, and none are wholly devoid of interest. 

Iron is the only metal that combines with carbon, and there is not 
even a solitary instance of the combination of a metal with nitrogen. 

Very few of this numerous class of elements are found in a native 
state; platinum, gold, silver, mercury, palladium, and rhodium, are pro- 
bably the only ones which occur in such purity, as to merit the title of 
native metals. Independently of the direct union of the Elementary 
substances with each other to produce compounds, these compounds will 
unite with others, and form a new and extended series of products; to 
render this more intelligible; let us suppose oxygen uniting with copper, 
a compound is thus produced by the direct union of two elementt. 
Again, let us suppose oxygen uniting with sulphur, another compound 
is in like manner produced ; now, both these compounds are capable of 
uniting with each other to produce a third compound, so that a vast 
number of substances are thus presented to the chemist ; and it is a 
matter of no small difficulty to arrange, classify, and confer appropriate 
names upon them all, as will be seen hereafter. Such, then, is an out- 
line, and a very general one, of the properties and habitudes of the 
Jifli/'ltvo ponderable elements ; the manifold results of whose direct and 
indirect combinations present us witli all the forms of matter with which 
we are acquainted, that is to say, as far as the present state of chemistry 
enables us to determine. 

It is, however, highly probable that many of the elemetils are com- 
pounds of more highly attenuated forms of matter, closely allied in their 
nature to Light, Heat, or Electricity, which are called imponderable 
atfsteafy, "as they can neither be confined nor submitted 
• An effect due to tlieit Moitni ■w'ttVi QiYs,e-n. 
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modes of examination, and are only known in tlieir states of motion u 

acting upon our Benses," or upon the ponderable, and, consequently, 
grosser forms of matter. 

However strong our suspicions may be of the compound nature of 
the ponderable elements, we must not indulge in any theoretical v" 
or speculations concerning them, for chemistry is purely a science of 
experiment, and from eicperimcnt alone must we draw our conclusions ; 
the torch of analysis will, doubtless, ere long throw light upon the hidden 
conatitution of the elements. 

Chemists are far from despairing to effect the decomposition 
elements, when they have so many triumphant proofs of the powe 
analysis in unfolding mysterious combinations. For example, it 
hy the experimental examination of the ancient element air, that 
Dr. Priestley discorered it not to possess absolute nimpUcihi, (as philoB 
phers and disputants had for ages maintained,) but that it consisted of , ■ 
/wo gases; namely, o^ygea and nilrogen, perfectly distinct and Opposite 
bodies, mixed together in certain invariable proportiouE " 

Mr. Carendish discovered that the ancient element, mater, could be 
decomposed, and announced the wonderful and almost incredible foct of 
its being a compound of two gases, namely, oxygen and hydrogen. 

Sir Humphry Davy experimentally demonstrated that the eartkt 
were all compounds of oxygen with melallic or inflammable matters; and 
t^at the alkalies which, like the earths, had always been considered as 
simple bodies, were likewise compounds of oxygen with metals of extraor- 
dinary habitudes, namely, potassium and sodium ; continuing his splendid 
and unrivalled researches to the exammation of _firf, he proied that it 
was not an elementary form of matter, but the resull of every intense 
chemical action 

But when those diuiitnous philosophers endeaioured to penetrate 
yet further, and to reduce the newly discovered bodies mto other yet 
simpler forms ot mitter, the} found them to resist and baffle the utmost 
exertions of analytical skill, and therefore they were compelled to acknow- 
ledge their utter ignorance of the nature of such bodies, and award unto 
them the title of Elementary or Simple Substances. 

The above are magnificent examples of the triumph of Inductive 
Philosophy and experimental skill over scholastic dogmas and visionary 
speculations; with these before him, the chemist continues his researches 
in the ardent hope of decomposing some of the elementary bodies, and 
thus yet further enlarging the boundaries of natural knowledge. 

In chemical language, therefore, we say, that the four ancient ele- 
Jnenfj .are compounds of simpler forms of matter, of whose constitution 
we know nothing ; and although custom sanctions the mention of "the 
finir elements, watery element, fiery element, conflicting elements, fee," 
in common langu^e; yet in the laboratory of the experimentalist, the 
title of elements is only conferred upon the bodies which have been 
enumerated in the foregoing pages. 

* It ufljmot 1je too ftarlj o; 
etuilt^t, tliat the A'^ 
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The elements may with much, justice be called the jilpbabel of 
Chemistry, which ia very easily learned, but the latigtmge or t 
cloture, formed by its yaried combinations, is rather difficult of ai _ 
tion ; as, however, it is impossible to study chemistry without the 
nomenclature, a slight sketch is here indispensable, and by burnishing it 
thus early, much future inconvenience will be avoided. "We shall not 
have to digress from the immediate subject of inquiry, in order to esplain 
technicalities, nor yet to enclose a haaty interpretation of them between 
parentheses, or to consign them altogether to notes at the foot of flu 
page. 

Oxygen, chlorine, iodine, bromine, and fluorine (?), are capable of 
entering into combination with each other, and also with all the other 
.elementary bodies, producing two classes of compounds. 

Those which are not acid are denoted by the terminatioa ide; tiua, 
oxide of chlorine, chloride of carbon, iodide of mercury, bromide of jjum- 
phorus, ^^uortrfe of calcium; and where more than one compound of thii 
kind is produced, the terminations ous and ic are used to designate the 
relative proportions of the supporters of combustion. Thus nitrogen 
forms two oxides, that containing the least oxygen is called the nllrout 
oxide, that containing the most the nitric oxide. The acid compounds 
are similarly designated ; thus, nitrous and nitric add, sulphurous and 
tulphuric acid ; and where there are intermediate compounds, the term 
hypo is occasionally added to the acid next above it in point of oxidine- 
ment, thus hypo-nitrous acid signifies aa acid compound, intermediate 
between the nitrons and nitric acids. The various compounds of the 
metals with oxygen are usually best distinguished by prefixing to the 
word oxide the first syllable of the Greek ordinal numerals. Thus the 
protoxide of a metal denotes the compound containing the smallett 
quantity of oxygen, or the ^firsl oxide which the metal is capable of 
fiirming ; deutoxide denotes the second oxide which the metal fiirms, 
triloxide the third, and so on, until the metal is perfectly saturated with 
oxygen; the compound then, if not acid, is called peroxide. In like 
manner, protochlorides and percbloridcs, protiodides and periodides. Sec. 

The acids terminating in ous produce compounds in which the 
termination ite is used : whilst those ending in ic form compounds in 
which the ending ale is used. Thus the combination of sulphorous acid 
and potash, is a sulphite of potash; that of sulphuric acid and potash, a 
tulphate of potash, &c. The combination of a metal with oxygen which 
Ib called its oxidizemenl, is an essential preliminary to its combinations 
with acids ; no metal combines directly ivith an acid, but invariably in 
the state of oxide, this must be always remembered. Thus we say, sul- 
phate of iron, nitrate of copper, &c., meaning sulphate of the oxide of 
iron, nitrate of the o^^ide of copper. 

The terms proximate and ultimate elements may be here expltuned ; 
thus the proximate constituents of sulphate of iron, are sntphuTtc add 
and oxide of iron, because this substance results from the direct union 
<^ these two bodies; the ullimate eVeme-nia qI ■wVacVi ikc vulyhur, 
and iron. When the same ac\4 co-ofcmes viS.\k mOTt «nsm.tnA 
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oxide of the same metal, the first syllable of tlie Greek ordinal numeral 
IS in that oaae applied to the acid ; thus the pralosulphale and pf.r- 
sulphale of iron, signify the combinations of sulphuric acid with the 
protoxide and peroxide of iron : it is more conrenient than sayine 
sulphate of the protoxide of iron, or sulphate of the peroxide of iron. 
The compounds of the elementary inflammahle bodies with each other, 
and with the metals, are denoted by the termination urel, thus, gulphuret 
of phosphorus, phoapkurel of carbon, carburet of iron. The terms bi- 
tttlphuret, bi-pkoipkuret, &c., applied to compounds imply that they 
contain, twice the quantity of sulphur, phosphorus, &c., existing in the 
first respectJTe sulphuret and phosphuret*. 

In addition to this abstract of chemical nomenclature, it is necessaiy 
to remark, that there are many bodies which have borne names for ' 
several ages, and these it would be not only pedantic, but inconvenient 
to alt«r. Thus ammonia, is a hydroguyel of nitrvgen, chemically speaking, 
hut it is never so called, the term being very uncouth ; potash, soda, 
magnesia, lime, baryta, strontia, silica, glucina, and yttria, are respectively 
oxides of potassium, sodium, roagnesiuni, calcium, barium, fitrondum, 
stlicium, glucinum, and yttrium, they are sometimes so called, but far 
more frequently by their old names, potash, soda, &c., &c., and their 
compounds respectively nitrates, nitrites, sulphates or sulphites of potash, 
soda, inagnesia, lime, &c., &c. Thus, again, water retains its common 
appellation, although strictly speaking it is a protoxide of kydrogea. 

Chemical nomenclature is not invented for the purpose of mystifying 
compounds, as was the case with aJchymical language, hut for the pur- 
pose of simplifying expressions and speaking with precision in terms 
which have reference to the source, nature, obvious property, or com- 
position of a substance. Thus the term oxi/gen implies that it produces 
acidst; chlorine, tliat it has a greenish yellow-colour; iodine, a violet- 
colour; bromine, a suffocating and disagreeable smell; Jtuorine, is » 
named firom the circumstance of its being yielded by fluor-spar. The 
term hydrogen, implies that it is a generator of water ; nitrogen, of nitric 
acid ; carbon is the Latin name for charcoal ; boron, signifies that it ia 
the basis of boracic acid. Then amongst the metals recently discovered, 
the same description of nomenclature is employed. 

Thus, alumittum, signifies that it is the basis of alumina or elay; 
barium, that it exists in a ponderous mineral called heavy-spar ; cadmium, 
that it is usually associated with other metals ; calcium is so named, 
from being the metallic base of lime; chromium, from the variety of 
colours which its combinations assume; co^umiium, from being originally 
found in America; glacinam is the basis of the earth glucina, which 
has a sweet taste ; iridium, produces compounds which are iridescent ; 
the term lithium, implies that it is extracted from lapideous bodies ; 
magnesium from the earth, originally found at Magnesia, in Spain; 

■ Part of this sbstract of nomenclsture ia copied from Mr. Bramje's Mantml qf 
Chemistry, Srd edition. 

+ This tenn is higbly objectionable, for oxygen is equally active in producing 
alkalie*, and bodies whicli are neither acid nor alkaline, viz., oxidei; thit. KUv^e U<n& 
1, exerta a baneful influence over the nomenclatute, nn4\B k^ \.q "vni^ew. ^sil'«^. 
jOeat that it alone is the generator of acide, so ttic Ticnc^v c\\CTQ\aw. '*S-'^ 
1*/ conferred the name, and now it ia too late to aVtpr'A ^OT MI'S ^AXvw. 
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otmium, implies the peculiar odour of its vapour; polassium, the haSs 
of potash, which substance was so named in consequence of being found 
in the ashes of plants, when burned in pots or crucibles ; rhodium, 
implies the red colour of its compounds ; silicluTn, that it is the basis of 
the earth, silica or flint ; sodium, the basis of soda, which subsftuice 
derired its name from being originaliy found in the plant called sats(da 
mda; stronlium is the basis of the earth strontian, so called from the 
Cnrcumstance of its being originally found at Strontian, in Argyleshiie, 
and zirconium is the basis of the earth, zirconia, originally found in 
Ceylon, Some of the metals are also named after the planetary bodies, 
hut this is a relic of alehymy, which might as well be avoided in the 
present state of science; thus, uranium is so called in honour of Utanus, 
palladium of Pallas, cerium of Ceres, fire. 

It was tlie fashion of the alchymists to call g(dd, silver, iron, Stc^ 
by planetary names, viz., the Sun, Moon, Mars, &c., to which th^ 
imagined them to possess some relation, or even by more fimcifiil appel- 
lations, as the hing, the queen, the warrior, thus mystifying and destroying 
the original simplicity of their names as conferred upon them by the 
Hebrews, in whose language, the word zeb, denoting gold, signifies to be 
clear, to shine; keseph, the name of ji/ver, refers to its pale colonr; 
berezel, that of iron, is probably derived from two words, implying 
bright and lo meW^. Then, again, the names of compounds were even 
more mysterious than those applied to the metals, and never indicated 
the nature of the bodies concerned in their production. No information 
of this sort can he gained from such terms as the following : — ^' The Red 
Lyon, the Ravenous Wolf, the Bed Eagle, AJocoph, and Panchyma- 
gf^um minerali;" but modem chemistry has stripped these compounds of 
their high-sounding and uncouth titles, and conferred upon them plain 
and intelligible names : thus, the first, is a combination of oxygen and 
mercury, and accordingly it is called peroxide of mercury; the second, of 
sulphur and antimony, therefore, *u/pA«re/ of antimony; the third, of 
chlorine and gold, therefore, chloride of gold; the fourth, of muriatic 
acid and ammonia, therefore, muriate of ammonia ; and the fifth, being 
a compound of chlorine and mercury, is accordingly called protochloride 
of mercury. 

In pursuing our investigations, amongst the numerous elementary 
bodies and their almost infinite train of compounds, we find much to 
escite our wonder and admiration, whether we refer to our own artificial 
operations with them, or those which are carried on upon a more magni- 
ficent scale in the vast laboratory of nature. 

Oxygen and nitrogen gases, when mixed together form the atmo- 
sphere, which is BO congenial to the support of life ; but, if they are 
chemically combined, they form a gas, which, when inhaled, produces 
most extraordinary intoxication : the same elements combined in other 
proportions, generate nitric acid, which is one of the most powerfiil and 
corrosive substances known, and in which silver, copper, mercury, iron, 
and many other metals will dissolve as readily as sugar does in water, 
fonaing a class of compounds called nitrates. Then again, oxygen mid 

■ TJiis name would almost Wad as to 'miagiiie t\uA "tVe biwa 
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sulphviT are both, comparatiyely inert bodies, but tbey unite and form 
sulphuric a^id, which is powerful aud corrosive, and barely inferior to 
that just named, in its strong attraction for the metals. Combined witb 
carbon, which is tasteless and inert, oxygen forms carbonic acid gas, 
which is highly inimical to animal life: this gua it is, that constitutes the 
poisonous atmosphere of the Grotto del Cane, and ibe no less fatal elSuna 
arising from charcoal fires ; but it is present in large i^uantity in fermented 
liquors, and may be easily dissolved in water; it then constitutes the 
sparkling effervescence and grateful taste, of champagne, and seltzer 
water. United with the oxides of sodium or potassium, it forms the well- 
known substances carbonate of soda and carbonate of jiotash; with the 
oxides of lead and copper, it forms the white and green pigments which 
are so abundantly employed iu painting. With the brilliant and inflam- 
mable metal calcium, oxygen unites and forms quicklime, which is 
extremely caustic and corrosive ; this, combined with carbonic acid, 
forms chalk, or carbonate of lime, which has no corrosive property. 
Quicklime, united to sulphuric acid, produces the compound called 
Plaster of Paris, or sulphate of lime, also destitute of any corrosive 
property. 

Clilorine unites with sodium, and forms common salt, or chloride of 
sodium, which Las a pure saline taste and is an iiidisi>cnsable addition t« 
our food- With hydrogen, chloriae produces muriatic acid; a very i 
powerful poisonous substance. 

Hydrogen and nitrogen are both tasteless and inodorous, but thej 
unite and give birth to a gaseous body of intensely pungent taste and smell, 
namely, ammonia or volatile alkali; this united with muriatic acid pro- 
duces a white solid body, having a bitter taste, and entirely devoid of smell, 
vis., muriate of ammonia; with sulphur, also inodorous, hydrogen com- 
bines to form a gaseous compound of the most disgusting and poisonous 
odour, namely, sulphuretted hydrt^'en, which exists in the well-known 
Harrowgate water, and is the cause of its remarkable peculiarity. 

Hydrogen combines with carbon, and produces a gaseous compound, 
namely, carhuretted hydrogen, which is now so extensively employed for 
the purposes of artificial illumination, and being of much greater levity 
than the atmosphere, it is accordingly employed for filling balloons, and 
thus enables the experimenter to carry on his researches amidst the 
trackless regions of the air. 

Carbon, nitrogen, and hydrogen, combine and produce the deadly 
PruBsic acid; many analogous instances might be cited, but the foregoing ( 
ar? BufBcient for this general view. i 

The varied union of the elements in nature are calculated yet fiirthec 
to excite our astonishment, and awaken our interest to the manifold 
wonders of chemistry; whether we regard the infinite variety of ri 
and strata, the contents of mineral veins, or the animated kingdom; 
these we learn the remarkable and wonderful feet, that very few elemeufal ' ' 
are concerned. Oxygen, hydrogen, and carbon, are, generally speaking, all 
the elements which can be detected in every variety of vegetable matter; 
it heeds not how widely different the physical charactets of -^t^tteiAeft 

be, they are aU consritufed of the above ultimate c\CTneTiA.%". "s 
found sparingly superadded. 
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These are extraordinary instauces of the extent aod variety of cht 
niical combinations i the reader will perhaps hardly credit, that thewUe 
page now before him, is a. compound of charcoal ajid the dementi of 
water, that the black characters which present this assertion, contain the 
tame elements, and that no otliers can be found in sugar, gum, starch, 
resin, oil, or all the variety of vegetable acids. This, howexer, is a che- 
mical fact, and the following is no less remarkable ; all the softer sohda 
of the animal body, consist of carbon, oxygen and hydrogen, combined in 
various proportions, and generally with abundance of nitrogen, whose 
presence appears to be one main distinction between animal and regetable 
matter. 

Nitrogen is found in Futigi, which thus form a sort of connecting 
link between a vegetable and animal matter; animal fat contains no 
nitrogen, and therefore, is allied to vegetable products. 

The animal sk1:leton is composed of oxygen, phosphorus and calcium, 
which elements by some recondite operation are absorbed into the living 
body and accreted intu compact bone. But although we can prare, as far 
as our science goes, that the above are the elements, and the sole elements, 
existing in vegetable and animal matter, yet we cannot, by the utmost 
exertion of chemical skill cause them to unite artificially so as to produce 
even the most humble imitation of any otganized substance ; their union 
in nature is influenced by the mysterious and incomprehensible principle 
of vitality, towards which we can make no approaches. 

Definite Proportions 

The union of the elementary substances and their compounds does 
not take place indiscriminately or in uncertain proportions ; but the results 
are always constant and the composition of the varied products always the 
same. This fact presented itself at a very early period of scientific che- 
mistry to those indefatigable analysts who busied themselves in ascer- 
taining the composition of natural and arrificial productions ; it is only, 
however, within the last twenty years that the matter has been fully and 
perfectly investigated : but now, in consequence of our improved apparatus 
and methods of operating, it is reduced to principles of extreme sim.plidty 
and beauty, and known under the title of The Tkeorif of De/inile Pro- 
portions. Very many hypothetical views have been unnecessarily blended 
with it, chiefly by those whose mathematical knowledge is superior to 
their experimental skill : these certainly tend to a great extent to destroy 
the simplicity of the theory, which is far more usefully and satisfactorily 
considored as an independent collection of facts, all of which ate the 
result of experiment. A brief, general, and popular view of the theory of 
definite proportions is a necessary appendage to the present essay: there 
is no mystery in the matter; and the juvenile student need not shrink 
&om this page, under the idea that a long and abstract discussion is about 
to be commenced, for nothing more than a plain statement of a few in- 
controvertible facts will be presented to his notice. 

Substances are found of periect uniformity of composition as to their 
ultimate elements, whether presented, to uRAa^na-Vaie,*!! 
"'» all climates, and by whatever c^iemwte, Vkevt e^anC\na.'c^oa v 
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taken : thus water, marble, salt, wood, sugar, bone, and musole, present 
elements, combined in the same proportions now, as in the early dawn of 
cLemiatry; they are natural products, Vermilion, calomel, potash, aqua- 
fortis, Epsom salts, vinegar, and spirits of wine, are artificial products, 
and they present the elements they formerly did, and in the same pro- 
portions, by whatever process they are formed. 

Hence arises the great ceriainty and precision of chemistry ; for if 
its elements and their compounds were not always the same, no two 
results could ever exactly coincide with each other, and no agreement 
could exist between the experiments of chemists in this country and 
those upon the continent or other parts of the world. But now, if a 
chemist here, fakes 54 parts by weight of aquafortis (nitric acid), and 
unites it with 48 jiarts by weight of potash (oxide of potassium), he pro- 
duces exactly 102 parts by weight of nitre {nitrate of potash), and he 
knows that no other chemist can cause these two bodies to unite in any 
other proportions; therefore when he speaks of nitre, it is recc^nised as a 
body of definite composition by alt other experimenters. Supposing that 
he makes a statement to the effect that 50 parts by weight of marble 
(carbonate of lime) have been united with 50 parts by weight of vinegar 
(dry acetic acid), and produced 100 parts by weight of acetate of lime, 
every chemist instantly knows ihat such result is erroneous and 
perfectly impossible ; tliat, in this instance, 50 and 50 cannot produce 
100, and therefore, that the statement is not entitled to credit; fin' 
50 of marble and 50 of acetic acid only produce 78 of acetate of lime. 
This appears straBge, but the solution of the matter is verj- simple^ 
and will prove the importance of studying the theory of definite pro- 
portions- 
Marble consists of 20 calcium + 8 oxygen = 28 lime or oxide of 
calcium, combined with 6 carbon + 16 oxygen ^ 22 carbonic acid, 
=: 50 carbonate of lime. Carbonic acid is a volatile or gaseous body 
in its free and uncombined state, and as such it is expelled by the 
action of 50 parts of acetic acid; the whole of its 22 parts are lost, and 
the acetic acid taking its place with the 28 parts of lime, produces 78 
of acetate of lime, — and this result is constant and definite at all times and 
under aU circumstances. No person but a chemist would question the 
veracity of the statement that 50 of marble and 50 of acetic acid produce 
100 of a new compound, or that a pint of spirits of wine and a pint of 
■water produce a quart of diluted spirit; it has, however, been proved, that 
the first is erroneous, and the second is equally so, as will appear in its 
proper place in another paper. But now to examine the foundation of 
this theory, for these instances are taken from its superstructure. 

It has been already stated (p. 295) that hydrogen is the ligktett 
substance known, we therefore call it unity or 1 ; and in comparison 
with this standard the specific gravity of osygen is 16, chlorine 36, 
iodine vapour 125, bromine vapour 76, nitrogen 14. It has also been stated 
(p. 297 find 301), that water consists of oxygen and hydrogen, muriatic 
acid of chlorine and hydrogen : let us now suppose that we attempt the 
formation of water by the union of its elements, let us take I rfk-jixii^'a 
and 16 of oxygen, which are equal iioiumes, tciVx. 'liic'm. \nif,t'Oft«t i~ 
iper reesel, and pass an electric spark thTOMg\i. ftie TtixT-totte ■, "C&ft 
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explode, water is produced, but exactly half the original volun 
oxygt^u remuins unEtltered aud uucombincd, tlie other half volume, and 
the entire volume of hydrogen, having entered into union to produee 
water; hence the inevitable inference, that although the specific grftvity 
of the gases are as 1 to 16, yet tlieir combining weights, for that is tie 
important part of the matter, their combining weights are as 1 to 8, 
producing 9 of water. If we carry on our researches concerning the 
onion of oxygen with other elements, we find that 8 is the smallest pro- 
portion in which it will combine with any of them ; hence 8 is called 
the combining, representative, equivalent, or proportional number of 
osygen. 

If we mix equal volumes of hydrogen and chlorine, whose relative 
weights are as I to 36, and expose thym to suu-light, they combine with 
explosion, producing muriatic acid ; they combine in equal volumes, 36 is 
therefore the representative number of chlorine, 37 that of muriatic acid, 
as in the last experiment 9 was the leprescntative number of water; 1 of 
hydrogen combines with 125 iodine and ^Q bromine, which are there- 
fore their representative numbers, and those of the compounds produced 
are respectively 126 and ^^. Tlie theory of combining volumes is very 
beautiful, aud an interesting adjunct to the theory of proportions, there 
being only one exception to it, which is the case of osygen, it combines 
in a half volume; but it must be particularly remembered that the im- 
portiiiit part of matter is not that of volumes, but of iveighis. It is by 
weight that the chemist works, and that, too, with an exactness almost 
incredible ; hence the numbers attached to the elements and compounds 
are those of their combining weights. The numbers attached to the 
elementary substances, at p. 294, are those of their combining meightt, 
and are accordingly called representative or proportional numbers, which 
term is also applied to the numbers of compounds; thus 9, 37i ^4, are 
the representative numbers of water, muriatic and nitric acid, &c. 

But substances very frequently unite in more than one proportion, 
and when such is the case, each succeeding propoition is found to be 
some simple multiple of the first ; this tact cannot be better illustrated 
than in regard to the compounds of oxygen with nitrogen, which are five 
in number. The first consists of 14 nitrogen + 8 oxygen ■= 29 nitrons 
oxide; the second, of 14 nitrogen + 16 ^ 30 nitric oxide; the third, 
of 14 + 24 = 38 hyponitrous acid ; the fourth, of 14 + 32 = 46 nitrons 
acid ; and the fifth, of 14 + 40 ^= 54 nitric acid. 

Sulphur unites vrith oxygen in two proportions ; in the first, 16 of 
suljihur + 16 oxygen = 32 sulphurous acid; in the second, 16 + 24 
=^ 40 sulphuric acid. 

We find these proportional numbers to hold good amongst the 
metals and their compounds ; thus, 8 oxygen + 200 mercury := 208 
protoxide mercury; 16 + 200 = 216 peroxide of mercury; 8 oxygen 
+ 64 copper r= 72 protoxide of copper ; 16 + 64 ^ 80 peroxide of 
copper; 36 chlorine + 200 mercury ^ 2^6 protochloride of mercury; 
72 + 200 = 272 perchlonde of mercury 

If we wish to make A nitrate of d protoxide of a metal, for 

instance, of mercury, we uiMsl tAite 54, dt one ^xo'^wtvonal of nitric 

' jc/d, tmd 208, or one proportiona.! ol ^lotoxvie ol mw-iivj, NN\i^ *■& 
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produce 2ti2 of protoaitrate ; but if a peraitrate is required, 1 08, 
proportionals of nitric acid, must be emploj'cd to correspond with the 
two proportionals of oiygen = 16, in one proportional of the peroxide 
=r 216; thus we produce 324 of pemitntte of mercury. The propor- 
tional iiumbers of the two nitrates are, therefore, 262 and 324. 

The same law holds good with other oiides, acids, metals, &c. 

The theory of definite proportions is also applicable to animal 
vegetable matters ; thus bone is a. phosphate of lime, whose composition 
is 12 phosphorus + 16 oxygen = 28 of phosphoric acid, + 8 oxygen 
+ 20 calcium ^ 28 lime ; the representative number of phosphate of 
lime is 28 + 28 = 56. Vinegar, or acetic acid, is a vegetable produc^ 
consisting of 2 hydrogen + 24 oiygen + 24 carbon := 50 acetic aci)* ' 
The representative number of carbon is 6, consequently here 4 propocaj 
tionals = 24 are concerned. 

Our suspicions regarding the compound nature of the elements, 
chiefly rest upon the very high representative numbers which some of 
them bear in. reUtion to hydrogen, which, from its levity and highly 
attenuated nature, approximates more to our notions of an element, 
nsing the term in its ancient acceptation of absolute timplicily, than any 
other fonn of matter with which we are acquainted. Oxygen and 
nitrogen are gross in comparison with it ; iodine, columbium, gold, 
uranium, amazingly so; reasoning from analogy, their hig' 
denote a compound nature; but this, let it be remembered. La a merti 
hypalhesis, and cannot yet be demonstrated as a chemical fact. 

The above examples of the theory of definite proportions must 
suffice for the present, its further discussion will be undertaken, when 
we come to the particular consideration of simple and complex affinities 
indeed, the elements, nomenclature, and theory of definite proportions 
are too important to be justly treated in an occasional composition of 
few brief pages; and the views which have been taken are dcsignedj 
rather to excite feelings of interest concerning them than to give minul 
information. 
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On the Nature, Evidence, and Advantages 

INDUCTIVE PHILOSOPHY. 

III. ' 

i is one grand, fundamental principle, without which no induction 
I flf laws from particular instances, no generalizations of individual tmtfag, 
regular or systematic study of nature, could ever proceed : and this 
I Is our conviction of a permanence and uniformity in the order of natural 
tUngs: our belief that that which has happened in succession for days 
and years past, will, under the aame circumstances, continue to happen 
for time to Come : our persuasion that what so takes place in one. 
instance, in one place, will and does take place, under the same con- 
ditions, in ail other instances, and in all other places. We suppose, that 
is, that nature is so constituted^ that there exists some principle of 
undeviating regularity in the connexion of qualities and properties, of 
causes and eifecta, even though we should fail in always tracing it. 

This belief undoubtedly exists and operates in very different degrees 
in difierent minds. But a share of it, at least, is so universal, that some 
metaphysicians hare been disposedto regard it aa constituting one of the 
inherent principles of our nature. Thus, the most ignorant person 
infers that the sun will rise to-morrow, and for succeeding days and years, 
lecause he has so regularly witnessed it before ; and that a stone falls 
to the ground as constantly in America as in Europe. 

In the limited form in which we commonly notice the operation of 
this sort of intuitive persuasion, it certainly docs not amount to anything 
like a philosophical conviction of the uniformity of natural causes. It 
is, doubtless, restricted to certain isolated classes of facts, which in all 
their circumstances ore constantly falling under the observation. In 
those limited instances, the individual, perhaps, relies on their recurrence 
from mere babit, which probably does not produce in his mind any 
general belief that other events beyond the limits of his observation are 
r^ulated by any like constant uniformity. Nor when the idea is 
su^ested is he able to perceive the force of the inference from analogy ; 
but, prohably, imagines all things beyond the precise estent of his 
observation to be destitute of any determinate order, and the course of 
events in general, either under the dominion of arbitrary agency, or 
abandoned to chance or blind destiny. 

In proportion, however, as the mind is more cultivated, and man 
. accnstomed to reflect and reason on the objects continually presented to 
his senses, he is naturally, and even unconsciously, led to enlarge his 
persuasion of the future recurrence of natural phenomena, in the same 
order in which he has several times witnessed it. This persuasion 
easily extends itself to a great variety of particular instances, in which 
its correctness is soon verified by observation. The same habitual 
judgment thus gains strength hy every hour's experience. The con- 
fidence with which the mind calculates, as it were, upon the permanence 
of a certain order in physical events, mcieaaes. WAVtvL-^iiV'^-aKcumulating 
—force; and the improvement of tkefacuWes M stoxi-jiejA -Cams' 
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)ur stores of information from wider observation of physical 
1 begins to induce the hubit of extending our persuusion of the 
aaiformitj- of natural causes, beyond the mere bounds of fiuniliw 
phenomena, to those which are placed out of our immediate examination 
but trhich we come naturally to imagine must be regulated by a tik«' 
constajicy. 

Founded, then, on the natural constitution of the human mind, 
confirmed by daily experience, and Terified by every advance in the 
accurate study both of mental and material phenomena, the belief in 
the existence of this uniformity becomes, in fact, the basis of all 
acquisition of knowledge, and enables ua, without hesitation, to advance 
in our conclusions from the known to the unknown, from truths actually 
before us and within our reacli, to those which may be hidden from us, 
or utterly beyond the limits of sensible esperience. 

The belief in the uniformity and permanence of natural order,, 
combined with, and perhaps dependent on, the tendency of the humaa- 
mind to generalize its observations, unite to supply, as it were, the rude 
materials of philosophic investigation. But it is further necessary that 
they should be skilfiilly wrought and fashioned before they can be of 
any use. We have then further to inquire how this is to be done; and 
we shall find that the^nodels by which we must work, are to be found 
in the careful and extended study of abeady established naturalj 
relations. 

The rules by which we are to be guided in advancing 
generalizations of observed physical relations, must he those derived 
from the careful study and comparison of such generalizations pre- 
viously confirmed in other corresponding instances. 

It will be to little purpose that we are persuaded of the existence 
of umte uniformity in natural laws, unless we have this guide to 
in tracing what the principle of uniformity is in any particular 
Without such assistance, we may go on collecting and observing i 
number of facts, and yet arrive at no conclusions, or only at such as arM 
altogether empty and risionary. 

As we have already remarked, that merely to affirm what w«. 
observe in common of a number of individuals, all of whom are befoFS 
aa, is hardly worthy the name of an induction, so it is a violation of all 
just induction to infer a general property from too limited a number of 
instances. But what constitutes the sufficient number of instances must 
depend on the nature of the case, and the experience and power of 
judgment possessed by the inquirer. 

And if we fall into the error of loo small an induction, the 
cause of such error is rather that the induction is wanting in a just 
principle of probability in our first conjecture, or that we have pro- 
ceeded on the supposition of a wrong sort of relation. It is this which 
has coDunonly much more to do with the justness of our conclusion than 
the mere number of instances collected. And, on the other hand, 
often happens that a very few instances, or even almost a single instance, 
have been admitted without question as a sufficient verification : but this 

B depended entirely on the justness of the aaaumti. xAa.tw>n- 
<We will illustrate these remarks V>y a few axam^Vft^,^'^'^ ""^ 
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Cessfiil and ansuccessful inductions, taken from different department! dF ^ 

'e descRnd in mines, it has been found that the temperature 
tmiformly increases. Hence it has been inferred as an inductive con- 
clusion, that the earth is universally hotter, the lower we descend into ita 
interior, and that there exists a source of central heat of great intennty. 

This conclusion is ohjected to hy some philoso])hersi and it isaiair 
question, Why we should infer that the temperature goes on. perpeluaUg 
increasing to the centre, because it may do so within a limited depth? 

The regular increase of temperature with the depth has been care- 
fully ascertained in various parts of the globe j the presumption that it 
increases in all ports as we descend, is, therefore, not altogether without 
foundation. But the question cannot be considered as positively decided. 
It clearly depends on whether the number of places in which observationB 
have been made, he as yet sufficient to justify the universalilj/ of the 
conclusion: and whether there may not he local sources of heat at com- 
paratively small depths, such as those which produce volcanoes, which 
may be sulficient to account for the effects. There is a want of any 
fair ground of antecedent probability in favour of the hypothesis to 
guide us. 

2. Newton, on passing a ray of light through, a prism of glass, found 
it separated into coloured rays ; and measuring the proportion in which it 
is thus spread out, or " dispersed," announced that proportion as the 
general law of prismatic dispersion. 

Dr. Lucas repeated the experiment; but assigned a much less pro- 
portion as the law. Both parties positively maintained the correctness of 
their respective conclusions. But they had both argued on a faulty 
ground of induction: they had each taken for granted that their prisms 
ought to act equally on light. The fact was, they had used different sorts 
of glass, which vary considerably in dispersiye power. 

This is remarkable as one of the very few instances in which Newton 
fiuled in an induction; but such failures are instructive; for we leam to 
observe the reason of the error. It wa£ maniiestly from neglecting to 
consider, in this case, what probabililif there would be, previous to trial, 
that different sorts of glass should possess the same dispersive power. 

3. On the other hand, Kewton's capital result that " to the same 
ray ever belongs the same refrangibility" {the media being the same), is a 
conclusion, indeed, of a most general nature, and which universal ejtpe- 
rience has amply confirmed, but it was founded on a very limited induction 
derived from prismatic experiments with, at most, three or four different 
media. 

4. The early history of Astronomy is full of examples of the com- 
patibility of accumulated observation with the- want of satisfactory induc- 
tion. The ancient astronomers were indefatigable in the diligence with 
which they amassed observations. But they constructed out of them no 
theory wliiah could attain a real permanence. The system of Ptolemy 
sufficed to a certain extent to represent the observed motions of the 
planets. The advance in accuracy of observations, however, soon required 

coireepondittg improvements in tbe ayalcsQ', ■«\i\c\\ was obliged to be 
^odiSed to accord with them; but, at Ven^'\i,'ifee nMaetve^ (^.wjl^-iis.-^ 
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introduced by the cjdcs and epicycles nhich nere ncceBsary to account 
for the apparent motions, began to induce a persnasion that such comptu 
cation could not be tbe real law of nature: juster principles were tliere- 
fore to be sought. No astronomer ever laboured more sedulously 

' mating and recording observations, than Tycbo Brabe. But though 
persuaded of the insufficiency of the Ptolemaic hypothesis, he did not 
succeed in constructing a better: not from deficiency of facts, but from 

'l his strangely-erroneous assumption of a guiding theoretical principle. 

Kepler worked upon Tycho's materials. The labour which he 

I bestowed on calculation was absolutely incredible. But theory after 
theory was adopted and rejected, because he had not any other guide 
than random conjecture, and nothing but the accurate calculation of 
erery detail could suffice to put those conjectures to the test. He had 

I not lighted on any happy ground of antecedent probabilih/. When, how- 
ever, at last, he did seize upon the true laiv of nature, the numerical 
Tciification 'was perfect and decisive; and when thus established in the 

' single instance of the planet Mars, it is extremely instructive to ohserre 

I tie rapidity and facility with which the inference was extended to the 

., whole solar system. 

. "When tie laws of the motion of one planet were established, a single 

conjecture sufficed to point out, with the highest degree of probability, 
tiie laws of all tbe other planetary orbits: and a single calculation to 
verify it. The difference was, that there Was now a ground of antecedent 
probability. A presumption of a guiding resemblance, which (though. 
perhaps no precise reason could be assigne<l for it) was jct such as to 
leave no doubt that it had some foundation in nature. 

Thus, then, it is manifest, that to possess some reasonable groui 
of antecedent probability, as a guide to our conclusion, is absolutel 
essential to physical induction. And we cannot employ the term co 
rectly in its higher sense, (as referring to anything above a mere collectic 
of instances.) without meaning to include specially the notion of a ' 
presumption of some relation, in virtue of which we can argue from th« 
known to tbe unknown; and infer that those cases which we do not 
are probably connected with those which we do. This constitutes 
most essential characteristic of the inductive process; and without il 
assuredly we can never advance to a substantial conclusion. 
always, then, consider the inductive method as referring, not merely 
the accumulation of instances, but as involving the idea of some presidini^ 
conception, some guiding principle, of presumed connexion and probable Vi 
relalifm between the facts on which we are reasoning. 

In replying, then, to the inquiry, What constitutes the ground <^ 
antecedent probability, so essential to a good induction ? it will be alntosC 
apparent, from the examples already cited, that the main ground is 

I afforded by the comparison g/"oBe elass of phenomena tpith another 

I perception of a parallelism in their respective conditions : the existence 
an ANALOGY between them. 

The success, then, with which induction may be carried on, depends 
on the just appreciation of such trains of analogy. This can only be 

^^•H^ed b_y a habit of mufiously comparing OTve ■^esvwwfti. 

^^^^^^ready estahlished laws. One indueVio-n voms^. V' 
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another. We most seek to interpret nature in accordance with hAfffd 
principles already displayed. Every real natural truth, we may he assured, 
will be iQ harmony with other parts of the great series and ecale of natural 
truth. With this our hypothesis must be in accordance; 
and rerify such accordance is the aim of the true philosopher; and it ii 
entirely on the justness with which it is preserved that the whole trudi 
and success of induction depends. 

Observation exhibits a certain law or relation amoug a particular 
class of facts. This suf^ests to the mind of the philosopher the proba- 
bility of the same relation in some parallel class of facts. The relation 
being lirmly established in one set of instances, he feels satisfied with 
even a slight indication of it in the other. The conviction of its proba- 
bility once formed, a very few cases adduced serve to verify it. The 
experience of instances actually tried, leads to the expectation of analogous 
results in cases untried. But the essential point is the real parallelism of 
the cases. The hypothesis will be philosophical or not, according to the 
extent and justness of the comparison which has su^ested it. 

For example (1.) Esperiment had shown that electricity in a high 
state of tension discharges itself wirh a flash and a report. Lightning utd 
thunder exhibited an instance of a flash and a report. The atmosphere 
was known to be susceptible of electrical influence. All this had been 
ascertained, but no relation had been established between the eases. Other 
causes might possibly produce a flash and a report. But the analt^ of 
electricity presented itself strongly to the philosophic mind of Franklin. 
By the string of a kite, as a conductor, he brought down the electricity of 
the clouds, which, on its arrival at the ground, was regularly discharged 
with sparks, and the analogy converted into an identity. 

(2.) Every one had been accustomed for ages, before the time of 
Newton, to observe, that bodies fall to the ground as soon as support is 
withdrawn. They were equally familiar with the feet, that the moon dr- 
cnlates periodically about the earth. But no one ever perceived any 
relation or imaginable connexion between these two classes of facta. 
Nay, the peripatetics, maintaining that the heavenly motions were of an 
essentially different kind from the terrestrial, led men to the belief that 
these two cases could not possibly have any common relation. 

The penetrating mind of Newton, however, instantly perceived a 
connexion between them. He considered that a body launched into space 
wonld continue to move off in a straight line, unless made to deviate from 
that path hy the action of some other cause. The moon does not go off 
in a rectilinear path, but has her course continually bent from such direc- 
tion into a curvilinear orbit round the earth, and the degree in which it 
is thus bent or the amount of deviation from the straight coarse, is in fact 
so much of a real^iiH towards the earth: the moon is actually falling like 
a stone ; and the amount of its fall can be measured ; since astronomical 
observation has given the size and form of its orbit and the rapidity of its 
motion. Also the amount of the fall of a stone near the earth's surface 
is known. It becomes a matter of calculation to compare them. Newton 
made the comparison, and found the two effects precisely ii 
proportion of the squares of the distaiicea iroisv "ivc ta.ti,V% -ittitre. 
UB5 the precise proportion whic\i wou\A a?;ree vivfti ftit sa^^tw'" 
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that law of central force, nhich, on abstract mechanical princij ie\ ougk&j 
to gi»e rise to elliptic orbita, and to certain relations expressed by num»> 
rical \avs between the magnitudes of those orbits and the motionB is 
them. These were the very same as those numerical relations had beOK 
found bj Kepler long before to subsist in the planetary revolutions. 

Thus the single circumstance of the analogy betiveen the moon* 
motion and that of a stone falling to the ground, suf&ced as a clue to tli» 
whole system of planetary motions, and the establishment of the principle 
of universal gravitation. 

(3.) Physical philosophers had been lotif; seeking to establish (what 
there was every reason to suspect.} the existence of at least a close con- 
nexion, if not absolute identity, between electricity, galvanism, and mag 
netism. There were many points of resemblance in what was known of 
the nature of those agents ; experiments had been multiplied, and maaj 
curious facts, and results had l)een accumulated. But all this coUeeliami,^ 
offacit had not alfordetl a real induction. And the reason was, that th< 
inquirers had been guided cither by no principle of analogy, or by such 
as was incorrect. 

The most powerful electric forces had been resorted to ; but no 
evolution of galvanic influence, no shock, however strong, would aSect 
the magnetic needle. Experimenters were accustomed to w' 
most intense electric action when the current was broken, or the accu- 
mulated power discharged; here, therefore, they expected to find the 
greatest effect of a magnetic kind. 

But the modes of action with which philosophers had been pre- 
viously acquainted, were, in fact, of a kind offering no analogy to those 
concerned in the cases in question. This, however, was not perceived, 
till CErsted discovered the real point of connexion of electricity and 
magnetism. He succeeded, by a very slight change in the arrangement 
from that with which his predecessors had been so long and so fruitlessly 
working. By using an unbroken galvanic circuit, he instantly found an 
influence on the magnetic needle: not by riolent concentration of forces 
but by a peculiar diffusion of them. And the whole system of action by 
transverse currents was almost immediately developed and followed out 
into all its correlative trains of consequences. 

(4.) Newton published his Principia before any instance of the pe- 
riodical return of a comet had been established, or even imagined. Yet, 
on comparing the masses of these bodies and their distances with those 
of the planets, he caught an analogy, and did not hesitate to speak posi- 
tively of their describing orbits about the sun, and to recommend to 
fiiture astronomers to verify their returns by comparison of observations. 
It is superfluous to notice how completely this idea has been borne out 
by subsequent discoveries*. 

(5.) In the extension of the law of gravitation from the fall of a stone 
on the earth to the motions of the most distant planet or the most erratic 
comet, we have a remarkable instance where a conclusion is made from 
effects which we observe near us, to those of the same kind which are 
produced in the remotest regions of space. Let us compare thi 

" Fee exjtmple, sce iiur last Jintnhcr, p. 1M>. 
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n time. We observe tlie daily formation of rounded pebUeif 
[ hy the action of the waves ou fragments of rock on the sea-shore ; and 
we find the incessant continuance of that action for a long time give rise 
to accumulated beds of shingle. 

Now, over large tracts of land, at considerable elevations ahore the 
sea, we find immense beds of pebbles presenting precisely the same ap- 
pearance of rolled and rounded fragments, as those we now observe in 
the progress of formation in the sea. It is, then, by the some process of 
reasoning which connects the gravitation of a stone with that of the 
moon, or the remotest planet or comet, that we connect the formation of 
beds of pebbles at the present day with that of similar beds in ages uf 
remote antiquity, when the present dry land formed the bottom of the 
ocean; or, rather, was gradually emerging from it, through such a long 
succession of ages as would alone suffice for the production of the 
immense beds of rolled gravel which we find deposited over a large part 
of the surface of the globe. 

Philosophical induction, then, proceeds mainly by seizing upon 
analogies between known orders of facts, known relations of cause and 
effect, and cases where the existence of such relations is unknown, but 
where the circumstances render it probable that they also subsist. Such 
circumstances, perhaps quite casual and unimportant in the eyes of the 
ordinary observer, surest in an instant, to the practised mind of the 
philosophical inquirer, a train of relations in which the analogy is main- 
tained. He proceeds to veri^' his idea: a single experimental instance 
oflen suffices to confirm it; and at most, a very few repetitions and 
variations in the circumstances and conditions, satisfy him that his 
analogy is correct, and the uniformity of the law by which physical action 
is determined becomes established. 

In fact, so essential to induction is the dependence on analogy, that 
in the very use of the terms, " observation," " experience," and flie like, 
by many writers, to describe the grounds of our belief in phj^ical events, 
it is evident that they mean to include essentially the reference to analog, 
and not barely to facts actually witnessed. Unless this be the case, 
indeed, their meaning would in some cases be involved in absurdity and 
contradiction. 

Thus, then, the most important part of the process of induction 
consists in seizing upon the probable connecting relation by which we 
can extend what we observe in a few cases to all. In proportion to the 
justness of this assumption, and the correctness of our judgment in 
tracing and adopting it, will the induction be successful. The methods 
by which a facility in discovering such relations, and a readiness in 
forming such judgment, may be attained and improved, are precisely the 
objects principally to be kept in view by the philosophical student who 
would prepare himself for the work of interprering the phenomena of 
the natural world. The analogies to be pursued must be those suggested 
from already-ascertained laws and relations. This, in proportion to the 
extent of the inquirer's previous knowledge of such relations suhsistiug 
in other parts of nature, will be his means of guidance to a correct train 
of inference in that before him. 

And he who has, even to a Virovtei exte'cv\.,\iecTi\e4. 'ii <Jftw:^-5t &« 
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cotmexion Wtween one clasa of physical trulha luid anotber, wtU almost] 
unconsciously acquire a tendency to perceive such relations among tli« I 
facts continually presented to him. The truth of tlie remark to which I 
we have been thus led ie amply confirmed by the history of philosophical' J 
discovery. 

In point of fact, discoveries, commonly termed incluetive, have veiyil 
seldom been really attained hy the mere process of amiisKingeoUectiona a^M 
individual facta. It has been almost invariably the case (hat hypotbes* 
has preceded observation; and that the discoverer has in truth onl 
verified, by an appeal to experiment, the general theory which he h 
alreedy imagined. The happy selection of Hucb hypotheses ia that whidl*^ 
cbttracterizes, and ia fact constitutes, philosophical genius. And a 
t^preciatioQ of the use of such imaginary provisional assuniptiou^fl 
eminently distinguishes the rational inquirer from the speculativtt'fl 
vidonaiy. The true philoaopber neiliier discards hypothesis on therf 
one hand, nor yields himself up to it on the other; but rates it a 
proper value, and turns it to its legitimate use. He is always ready to 4 
reject an assumed theory the moment he finds it unsupported by fact: I 
but if it be once duly substantiated, to adopt it, and be prepared ts< I 
follow it out into all its legitimate consequences, however at varianoa I 
with received notions, — however contrary to eatablished prejudices,-— I 
however opposed to the prepossession a, the bigotry, the cherishedj 
delnsions of mankind. 

And the more extensive his acquaintance with nature, the more' 
firmly is he impressed with the belief that some such relation must 
subsist in all cases, however limited a portion of it he may bo able 
actually to trace. And it is by the exercise of an unusual skill in this 
way, that the greatest philosophers have been able to achieve their 
triumphs in the reduction of facts under the dominion of general laws. 

But important as these natural analogies are to the philosopher, they 
are yet of a nature which renders it difficult to make them generally appre- 
ciated : and, unless by actual and attentive Btudy of phyaical science, 
it would probably be a hopeless task to attempt to convey an adequate 
conception of tlie irreaiatible claim to acceptance inth which they 
present themselves to the mind of a person even moderately versed in 
such-' inquiries. Yet they are, in fact, no more than extensiomi of the 
very same elements of thought, which seem implanted in our nature ; 
by which all our acquaintance with sensible objects is, in the first 
instance, acquired ; and by which we are continually and unconacioualy 
storing our minds with that knowledge, which is so necessary for all the 
purposea of our existence ; — those natural persuasions upon which all 
uniform convictions, and all consistent conduct is based ; — and without 
which life would be a continued state of iniancy. 

But it is not, perhapa, until we come to contemplate natural phe- 
nomena, exhibited in the form of numerical results, and find those data 
reducible to mathematical laws, that we ftilly appreciate the reality and 
exactness of that uniformity by which all nature works. The coincidence 
with such laws, is that which, above all others, impresses us with the 
«OBTiction of invariable order and uuifonaity uewadia^ iUc mw^'dsA. 
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We find this, in the first instance, in llie reduction of vast col- 
lections of ohserred numerical results, under simple mathematical iam. 
But the more extended application of mathematical analysis powerfiiUj 
augments the irapression produced on our minda by the conspiri:^ 
inductions, und corroborating genenJiiations, of purely physical investi- 
gations. From some one very simple, remote, and abstract datum, 
obtained from elementary physical facts, we often proceed by pnrelj 
mathematical reasoning, perhaps through a long and intricate deduction, 
which at length brings us to the conclusion, that, under certain c 
ditions, a particular kiud of action ought to take place ; and even 
precise amount of its effects ought to be such as are given by a cert^ 
analytical expression. The results of observation exactly accord with 
these deductions; and even the niinntest variations in the effects are 
exactly represented by calculation from the formula of theory. 

We have occasionally singular exemplifications of the existence of 
recondite principles of analogy, in the coincidence of phenomena with 
the symbolical indications of mathematical analysis. A mathematical 
formula is found, which expresses the law of a certain class of phe- 
nomena. The analytical language of symbols admits, perhaps, of cert^ 
changes, or embraces ccrtaio cases, not at all contemplated in the first 
nnmerical establishment of the law; but dependent purely upon abstract 
algebraical rules and transformations. These symbolical changes shall 
be found to have physical cases exactly corresponding to them. 

Of this, we have the most striking instances in optica. We may 
cite the simple case of the law of refraction ; whence, by a mere abstract 
algebraical change, the substitution for the numerical refractive index, 
of the fictitious abstraction ( — 1), we obtain another formula, which is 
no other than the law of reflection, and a whole series of formutas, 
expressing all the consequences of that law, corresponding to those of the 
law of refraction. 

In the higher departments of physical optics, the same thing has 
been most surprisingly exemplified. We need only cite the marvellous 
prediction of the conversion of plane into circular polarization of light, 
by two internal reflections in glass, made and venfled by M. Fresnel, 
entirely upon the strength of certain mechanical and mathematical 
analogies. " A conclusion," (as Professor Forbes justly remarks,) 
" which no general acuteness could have foreseen; and which vtas 
founded on the mere analogy of certain interpretations of imaginaiy 
expressions. The mere reasoner about phenomena could never have 
arrived at the result, — the mere mathematician ivould have repudiated a 
deduction founded upon analogy alone." — (On " Polarization of Hea^" 
Edinb. Trans. Vol. xiii.) 



BOTANICAL RAMBLES LV THE VICINITY OF DOVOH. 
No. I. 
The increasiDg taste for botanical pursuits, tind the wish, now so gene- 
rally shown, of gaining an acquaintance with our native Flora, has in- 
daced me to draw up the tulloning account of a few rauihlcs in search of 
plants, which I made in the ricinity of Dovor, last autumn, and in the 
automn of 1833. 

DoTor, with its magnificent and far-fanipd clifTs, its venerable and 
imposing castle, its sea-riews, so beautiful and full of animation, is veiy 
justly admired, and a numerous set of Tisiters annually assemble there in 
the summer and.autumn. To many of these, I hope my rambles will be 
nsetiil, if not interesting, and will serve to point oat certain spots, where, 
during their walks, they may find many of our pretty and interesting 
native plants. 

In Tisiting a new neighbourhood, I hiive often had to regret the want 
of such an aid, — particularly when my time has been short ; — and, sup- 
posing others may have the same feelings, I with tees hesitation take up 
this subject, which may appear to some so trifling. 

I do not aim at a correct list of all the plants found in the vicinity of 
Dovor, many must have escaped me, — and the early spring plants I have 
had no opportunity of observing; — however, I hope that there will be a 
sufficient number noticed, to give a tolerable idea of the character of the 
flora. — For further information ou the plants of this part of the const, 
G. E. Smith's Caialogue of the Planh of South Kenl maybe consulted, 
and the localities of many very interesting and rare plants will be found 
there detailed. I ivlll here observe, that many of the more common 
plants will not be mentioned, as the list, by so doing, would only be 
enlarged, without rendering any service to the reader. In my names I 
follow Hooker, — considering his Bril'isk Flora to be more generally used 
than any other at the present time. His work maybe referred to for ascer- 
taining the rime of flowering, or other facts the reader may require, as I 
shall merely give the names of the plants, with here and there a remark. 

The best method, I think, of pointing out the localities, will be to 
request the reader to go oyer the ground again with me; but before we 
proceed on our first ramble I may be perhaps aUowed to state, for the 
information of those who do not know the nature of the soil and country 
about DoTor, that it is entirely chalk, forming, inland, a series of rounded 
undulations and downy steeps, and, towards the sea, breaking into a line 
of fine and bold clifia. This line is intersected, at Dovor, by a valley, in 
which the town, and several small villages, are situated, with the road to 
Canterbury running along a great part of its length. To the eastward of 
Dovor, the clifi's continue in one unbroken line for about three miles; 
then they sink to a mere bank at St. Margaret's, but immediately after- 
wards show themselves again. To the westward, the line, commencing 
at Arehclifi^ Fort, continues unbroken to Lydden-spout, a distance of 
about two and a half miles; here it sweeps inland, at a small distance 
Szma. the sea, and proceeds on towards Folkstone, almost disappearing 
before it reaches that town. By the sweepng oS ftie di\Ss \iisB&., ^^ 
Ljrdden-spout, a most tenutiful but miniature mvAcicViS V'a, S,<nw.*i-,-«\iv^ 
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I consider the most lovely spot in the neiglibourhood, and one possessing 
peculiar attractions to tlie botanist, from the number of interesting plants 
found there. Beauti^l and secluded as this spot is, still it is condemned 
to be spoiled by a railroad, which will pass along its whole length, and 
ruin it for ever. Advocate as I am for railroads, it is with deep regret 
I see this favourite spot about to be destroyed. At the foot of the c!if6, 
in many places, there are sloping banks, some of considerable magnitude, 
formed, apparently, by the gradual crumbling away of the face of the 
cliff. In other places, the sea washes up to the fase of the cliff at high 
tide, learing no kind of communication, and, therefore, rendering the 
passing of such spots about high-water somewhat dangerous. 

We will now prepare for a ramble, and our first expedition shall be 
from the town, under the castle-cliffs, to the zig-zag path leading up to 
the station-house, and thence we will return home along the top of tibe 
cliffs and through the castle-meadow. 

As soon as we get clear of the houses, we shall come to a series of 
sloping banks lyith tliu cliff rising perpendicularly behind them. TOa 
spot is quite a botanic garden; and, with due search, we shall dtscov^the 
ibllowing plants, some of which, however, will require a little climbing 
to gather, as they grow high up on the hanks, near the lace of the cliff. 
Bard Meadow Grass {Poa rigida), Devil's-bit Scabious (Scabiosa suceua). 
Field Kjiautia {Knaulia arvensis'), Yellow Bed-straw (^Galium verum), 
Hoary Plantain {Planlago media), Bucks'-hom Plantain {Plantago 
cormopui), AVall Pellitory (Parietaria officinalis). Common Vipers^ 
BugloHS (^Echium eulgare), Common Centaury, {^Erifthrcea centavrhtm), 
Autumnal Gentian {Gealiana amarella). Common Burnet Saxifrage, 
(Pimpinella saxifraga). Samphire {Crithmum maritimum), Comnun 
Wild Porsuep (^Pastinaca saliva), Sea Beet {Beta Tnaritima)., Upri^t 
Spiked Thrift (Slatice spalh«lala\ Perfoliate Yellow-wort {Chloraper- 
foliata), Great Hairy Willow-herb (^Epilobiuta hirsulum), Small-flowered 
Hairy SVillow-herb {Epilobium parvijhrum), Nottingham Catchfly {Silent 
nutans). Sea Spurrey Sandwort {Arenaria marina). Dyer's Rocket (Reseda 
luteala). Bare Rocket, or Wild Mignonette {Reseda lulea). Yellow Homed 
Poppy {Glauciutn luteum). Common Marjoram {Origanum vulgare). 
Self-heal (Prunella vulgaris). Common Eye-bright (Euphrasia officinalit). 
Common Vervain (^Verbena qfftcinalis), CloTe-scented Broom-rape? (Oro- 
banche caryopkyllacea). Sea Cabbage (Brassica oleracea). Flue-leaved 
Mustard (Sinajns lenuifoLius), Sand Mustand (Sinapis muralis). Com- 
mon Kidney Vetch (AnfhylUs vulneraria), Hawk-weed Picris {Picrit 
hieracioides), Dwaif Plume-thistle (Cniciis acaulis). Common Hemp- 
agrimony (Eiipalorium cannabinum). Ploughman's Spikenard (Conifsa 
squarrosa). Common Golden-rod (Solidago virgaurea). Greater Knapweed 
(Centaurca scabiosa). Spreading Halbert-leaved Orachc (Atriplex paiula). 

Among the foregoing plants I may remark that the common vipers' 
bugloss sometimes grows here in a very unusual way, the leaves being 
densely clothed with long hair-like bristles, and the spikes of flowers 
apparently abortive, and consisting of a mass of whitish-green bristles, 
giving them somewhat the appearance of those excrescences on the rosc- 
tree, caused by the puncture of an insect. 'Y\vii ^wtvat^ of leaf 
liurnet saxifrage, wiU oSwi\ ^uiiV, ft. 



in the rose- i 
f ex hOalwi I 



BllTAMCAL ltAMHLE>. 317 

shows how the leaves of the same plant are aometimea liable to variation. 
In the leafiets of this plant all the intermediate gradations between nearly 
entire and pinnatifid, are to be observed; am^ the fact would be clearly 
demonstrated by a dozeh specimens gathered from the sloping bautcs just 
spoken of. The sea-cabhage is generally supposed to he the parent of all our 
garden-cabbages; if so, the effect of cultivation is very curious, seeing the 
uiunber of well-marked varieties now cvdtivatcd, which seem to bear no 
relationship to each other. The sand-mustard grows sometimes in the veiy 
loosest chalk-rubbish, where it would appear impossible for the plant 
to find any nourishment; but its I oug white roots penetrating deep into tha 
mass, find for it a safliciency, as the plants seem to thrive well. The 
common hemp-agrimony is sometitnes found here with white flowers, or 
white with a greenish cast. To the clove-scented broom-rape I have ' 
placed a ?, as I do not feel (juite certain about the plant, my specimena 
having been very far advanced when gathered. The samphire grows 
mostly on the perpendicular face of the cliff, where only the regularly- 
equipped samphire-gatherers can get it; but a few stray specimens may, 
at times, be found on the banks below, just sufficient to allow the botaniit 
specimens for his herbal. 

These sloping lianks, ufler continuing on for sonie distance, cease, 
and the sea flows up to the fool-of the cliff, stopping the communication j 
for a few hundred yards at high water. Just in this spot, on the fece rf I 
the cliff, we shall hnd a very interesting little plant, the smooth s 
heath {Frankenia Imvis), growing a few feet above high-water mark, 
one place it abounds, but will require some search before it be detected. 
I had often passed this part of the cliff before my attention, was drawn to 
it, the plant is of such humble growth. Further on, we shall come to 
another series of sloping l>anks, very similar in their flora to those we 
have passed. Here we shall notice, however, in addition, some large beds 
of privet (Ligitstmm vulgare), and observe the upright spike-thrift, some- 
timea called sea-lavender, growing in peculiar luxuriance, and showing 
itself off to great advantage. It is a beautiful plant, the pride of these 
cItSs. We shall now have reached the zig-zag path, leading up to the 
station-house, mid as we mount we shall find the wild madder (_Rabia 
peregrina), and the tufted horse-shoe vetch {Uippocrepia comosa), the 
former growing near the beginning of the ascent, and the latter near the 
top. We lire now on the downs, and turning our faces towards Dovor, 
we will keep near the edge of the cliff, on a belt of greensward, whieh 
has been left between the cultivated ground and the cliff's inipaaaable 
barrier. This belt produces common Quaking-grass (Briza media), small 
Scabious (Scabiosa columbaria), purple Medick or Lucerne (Medicaga 
tativa), common Carline Thistle {Carlina vu/garii), blue Flea-bane 
{Erigenm acrU), and the deliciou'ily-pcrfumed Ladies' Tresses {Neoltia 
tpiraUs). The Ladies' Tresses grow on that part of the belt near the 
castle-meadow, and merit attention on account of their unpretendii^ 
appearance and rich pcifume, as well as belonging to a very iaH '~~ 
femily of plants. 

On the cultivated ground we shall have no trouble io j 
blue Sherardia (Sherariiia arvensis), Hemp-i\ctt\e \pn£b 
" )l Thyme (Jcino.r vidj^aris), tomiA-VeaieiT 
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spuria), sliiirp-puiiited Toud-fliix {Linaria elaliiie), and i 

patches of common Suintfotn (0/iol>ryckis sativa), which can scarcely be 

called wild, as thf y have moat probably resulted from cultivation. 

The belt of greensward above mentioned, will lead us to the caatle- 
meadow, a very beautiful spot, from whence the castle is seen* to great 
advantage. Here, on the very edge of the cliff, are a few bushes of 
Buraet-leaved Rose {Rota spinosissima), and about the hedges we shall 
notice great Mullein ( Ferfiflicam rAap*M»), mealy Guelder-rose (/'ifiurnuiM 
lantana), common Calamint (Culaminta vulgaris), and the beautiful heath 
False Brome-gTa«s {Brachif]x>dium jnnnatwni); the latter growing in con- 
siderable abundance here, and in several other places in the immediate 
neighbourhood. 

1 shall now say adieu for the present, and wish the reader a pleasant 
walk down the old Deal road into the town. W. W. 8. 
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DErfCUIl'TIU.N OF 

AN APPARATUS FOR INDICATING THE INTERNAL TEM- 
PERATURE OP ANIMALS AND VEGETABLES; 
AND OF THE MODE OF USING IT. 

n. 

It has already been stated that probes introduced into the bodies of 
animals do not indicate the exact temperature of the parts examined, 
unless the loss of heat which the conduction of the probe produces, be 
instantly renewed. Though this condition has been found to be obtained 
when the probes are of very small diameter, it may be useful to examine 
to what extent the temperature of a muscle, a tissue, or any other organ, 
is modified by the temporary inflammation which may follovr the intro- 
duction of a foreign body. 

It might, at first, he supposed that if any part of the heat indicated by 
the thermo-electric effect, could be attributed to irritation produced by 
the introduction of the probe, its quantity would be increased in pro- 
portion as the size of the instrument might be enlarged; that this is not 
the fact the following experiments vriU demonstrate. 

The soldered-joints, iron and copper, of two probes, 3*5 of an inch in 
diameter, having been placed, one in the mouth of a person aged 20, the 
other in the biceps muscle of the arm of another young man, a deviation 
of 8° was observed on the thermo-multiplier in favour of the muscle ; now 
as it was known that 1° of deviation corresponded to 0°.2 Fahr., there 
was evidently a superiority of I°.6 Fahr. in the temperature of the 
muscle; when probes of double the diameter, or ^ of an inch in diameter, 
were used, the deviation (and consequently the temperature) was precisely 
the same; and with probes still larger, this amount of deviation did not 
vary during ten minutes. It is evident from these experiments, that the 
presence of probes in muscles and other parts of the body does not sensibly 
affect the temperature of them, and it is byno means difficult to conceive 
the reason, — the probes, on their introduction info a muscle, &c., simply 
effect a separation of the parts, a-nd as \ke^ ^otoiaii &« derangement 
•bich destroys organic etiucture, t\iej esevte tio cVMvgs i^ \,'i%a^:m\NH' 
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Tlie apparatus, mode, and effect of experimenting, 


having been ^^^| 


described, it will not be neeeBsar}' to give more than the results of some ^^^| 


examinations which were made by these means, on thr 


e persons of ^^^M 


different ages (designated by A, B, C, in the tables which 


follow), on a ^H 


carp, and on serer^l dogs. 


^^H 


FIRST SET OF EXPERIMENTS. 


^^H 


TBinp«rili.nj of tlit ACmoijihiire Sa" « Kalir. 






DifflT^a. ^^^1 


I. A. »Ked20. 




1. Biceps MoBcle of Iho Arm ... fl?"?.''! 




2. Adjacent cellular Tissuo !M'4flJ 


^^M 


3. Mouth M24j 




ri. B. ^^30. 




4. Biceps Muscle oT the Arm 98'20| 




a. Adjacent ceUubr Tueoe »6'S1> ... 


2-48 ^H 


e. Mouth S8'0fiJ 




III. C. ii«edB5. 

7. Biceps Muscle of the Ann ... 9fi-19| 






fi. Adjacent cellular Tissue Bfj-Ssl „- 


2-60 ^^H 


9. Mouth OH-UOJ 




IV. Black Doo. 




Flesor Muscle of the Thigh lOl-iai 


252 ^^H 


10. CellDlarTissaeoftheNsck ,.- 9H'60l " 


11. Abdomen ... lOl'SO 




12. Stomach 101-12 




V. Anothir Doa. 




13. Muscle of the Thigh 100'40 




14. Stomach 98-(W 




16. Abdomen 100-58 


^^^H 


SECOND SET OF EXPEEIMENTS. 


^^H 


VI. B. aged 20. 


^^^M 


16. Biceps 98-201 


^^H 


17. Cellutar Tissue 96-04* - 


IB. Calf oftboLcg 9H-42 




19. Mouth 98.60 




VH. C. afled 65. 




20. Biceps 9B-421 


^^H 


21. Cellular TiBHUe 96-59/ ■ 


VIII. Bl*os Dog, same as Case IV. 




22. Muscle of the Tliigh- 101-48 


^^H 


THIRD SET OF EXPERIMENTS. 


^^^H 


IX. A. aged 20. 


^^^^^^^H 


23. Mouth 98-81 




X. B. aged 20. 




24. Mouth 98-33 








28. Biceps 88'78l 


2°IJ2 ^^^1 


27. Cellular Tissue 93-861 *■ 


XI. Carp. (Q,pH»us carpiG.) 




28. VariouaParta BG-3 1 


0-0 ^^1 


29. Water 55-4 ( " ' 


FOURTH SET OF EXPERIMENTS. 


^^H 


Prabu. u.Bd. ili.«B Ql Ihe .^aiiA Mud 1 H» fi?. 1, S. 6, p Ml, 




i.ar« »...■..;. K™"S/!S: r^p.J-a*.. 


Djffirmci. ^^H 


XII. B. aged 20. 1„ 




30. Biceps 1-2 ... 9815 




31. Musclesofthc Calf ofthe Leg 1-6 ... 88151 


^^H 


32. Adjacent cellular Tissue 0-4 .,. 94-IOt 


, 33. The jr«Hl pectoral Muscle 1-6 -.. 8a-\&\ 

^^K ». AcJjnccnl cellular Tissue 0'4 ... SS\-\Vi 


VQ^ ^^^M 



TEMfEHATnitE C 



XIII. DoQ, Biiglmh, of ui Avenwe size. 
3fi. The greaX peetoml MuBclo 
38. Cellular Tissue 

XIV. B. aj^ 30. 

37. Biceps 

38. Cellular TlBme 

XV. Duo. 

aa. Munele of the Thigh ... 
40. Collukr Tissue of do. 

43. Abdomen 



XVI. Doo, Female Poodle. 

43. Muaole of the Thigh 

44. Stomach 



101-301 

100-311 

10130 

101-30 
EXPEKIMENTS. 
I rt.cltlc Multiplier.* 

Tntp, Pahr. 

100-85 



might pass out. 'S K^''^ ! 



I The teinperature fell, 
BUddenlj, several de- 
grecB ; and in a few 
niinules after, the ani- 
tual died. 

From the espcriments tabulated aboYe, the followiag conclusionB 
I nmy be druwn: — 

Ist. There exists a remarkable difference between the temperature of 
I ihe muscles, and of the ceUular tissue, both in mail and animals, and 
I which appears to depend, — on the estemal temperature, — on the manner 
i ia which the individual ia clothed or covered, and on several otter causes. 
' This difference varies ti-om 4°,05 to 2°.25 Fahr. in favour of the muscles. 
' living bodies are, therefore, similar to inert ones, in cases when their 
[ .temperature after having been raised is exposed to continued refrigeration 
I in consequence of the medium in which thej have been placed. This re- 
[ £-igeratioa ia first evident on the sur&ce, and then proceeds through the 
1 interior strata to the centre, according to laws which mathematical analjsia 
s ascertained. But in what manner these successive tosses of heat are 
I insensibly restored in man and animals, is not yet known ^ there ia, how- 
!■ ever, a probability that the method of experimenting now described may 
I enlighten physiology on this point. 

2nd. The mean temperature of the muscles of two young men was 
. ascertained to be about 98^,19 Fahr. Let ns compare this result with 
I the numbers which have been adopted by several philosophers and phy- 



' nologists 

J. Da 



then 



a temperature of the human body. 



Do. 






98-N^^^H 

9aoo I 



four Youths 18 
Hunter ... Tetup. of the Rectum of a Man in good health 

from Se^ao lo 

The result given in the tables above ia nearly the mean of the 

' numbers found by J. Davy and Desprez. But the observations of these 

philosophers were made with the thermometer, and, as has been already 

remarked, it should be recollected that the utility of this instrument is 

rer^ limited, and that it does not indicate instantaneously the temperature 

_ of the medium into which it may V)e ^Vu-n^ei. 

ler of using two roilUi^Vieta ia not Se».-i\\iBi\ \>-j t\ 



^ 




3rd. The mean temperature of the muscles of scTeral 
found to he 100°.94. M. Desprea assigns to the same animal a tempe- 
rature of lOS^.S; a difference of nearly three de^irecs. MM. Bccquerel 
and Breachet state, that during numerous experiments tliej never met 
with BO high a temperature. It is probahle that this difference ma; be 
owing to accidental causes, which M. Desprez could not notice; for it 
should be remarke'd that the temperature of the muscles is varied ver; 
sensibly by the state of health, and by many other exciting causes. It is 
this which may- furnish an explanation of fhe minute varialiom which 
are fre<jueDtIy obserrcd in results obtained from the same indin'dua!, in 
two different experiments. 

4th. In the healthy dog, the temperature of the Htomach, of the 
abdomen, and of the brain, is evidently the Hame and equal to that of the 
muscles. One fact worthy of observation, and recorded in experiment 45, 
is, that the apparatus having indicated l()0°.(i5 for the temperature of the 
brain, this suddenly fell several degrees, and ia a few minutes afterwards 
the animal ceased to exist, 

5th. The experiments 28, 29, with the common carp (Cypriniis 
carpio), gave only about 1° Fahr. between the temperature of ite body 
and that of the water, in favour of the carp. 

The temperature of the muscles, as before observed, ia subject to 
change from several physical causes. Among the principal are those of 
contraction, motion, and compression. If a soldered-joint is kept at a 
constant temperature of about 07° Fahr., and another be placed in the 
biceps muscle of the arm, on the arm being extended, the needle will 
deviate about IC; if the fore-arm is moved about so as to contract the 
muscle, the deviation will be immediately increeised 1 or 2 degrees; then 
after waiting till the oscillation has ceased, and the needle at rest, if the 
fore-arm be again moved in the same manner, a new impulse will be given 
to the needle. Proceeding in this manner, a deviation of 15° may at length 
be obtained, giving an increase of 5° beyond the primitive deviation, 
which would correspond to an increase of nearly 1° Fahr. This experi- 
ment, which has been repeated a great number of times, proves that 
contractions of a muscle have the property of increasing its temperature. 
In order to observe this effect, the apparatus should be able to indicate 
fiAlis of a Fahr-degroe. 

K one of the soldered-joints be held iu the biceps muscle, and if 
with the corresponding arm, wood be sawn for about five minutes, the 
temperature will rise very sensibly, frequently to 2" Fahr. Agitation, 
motion, and in general, everything which increases the circulation, tends 
to elevate the muscular temperature. But is this the only cause? does 
not the nervous system play its part alsol these questions may furnish 
matter for subsequent communications. 

The compression of an artery, on the contrary, dimiaishes the tem- 
perature of the muscles situated beyond the adjacent vessel. If the 
Boldered-joint be inserted in the biceps muscle, or better still in the 
muscle of the fore-arm, and the humeral artery be strongly compressed by 
the hand, the motion of the needle will immediately point out a depression 
ftemperatore amounting to some Mtba o( a. iegrec, ~~ 
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not moke out : thej were probably houses seen through the lower edge of 
the fi^, and refracted also to the upper line. At one spot one of these 
white olijeets extended quite across the crystal belt, widening at each end 
so as to resemble a water-spout. Bereral fishing-boats were sailing along 
the coast, their fanciful lateen sails glittering bright in the sun. Sud- 
denly the crystal belt stretched by them, and as suddenly we had their 
images attached in an inverted position to its upper line: this was the 
prettiest part of the whole exhibition, the spectre Iwats being as distinct 
as the originals, and standing out so clearly from the inyisible back-' 
ground. I had scarcely time, however, to direct tiie attention of some 
friends to them, when they began to grow indistinct, and in three minutes' 
time the phantoms could no longer be seen. 

At 12 o'clock 30 minutes, the atmosphere began to clear up on 
both sides of us, and I was lamenting the loss of such an unusual and 
splendid eihibition, when, towards one o'clock, 1 found it commencing in 
tfle straits of Gibraltar, which had heretofore been the only point of our 
horizon free from it. I noticed, with a watch in ray hand, ihe different 
changes which the phenomenon underwent in this place, and the following 
is a. copy of notes taken at the time: 




I coi 

of 



The same appearance of fog, and of the same height, now stretched 
in a curved line quite across the straits, beginning at Apes' -hiH, and 
ending at Eujopa Point. At a, one-third of the way across, was a merchant 
brig, with lower and top-gallant studding-sails set: it was steering east- 
ward, and was about twenty-five miles distant from us': over it was an 
inverted image of itself, the two tops approaching as near as in the above 
lines. At b, was a two-masted vessel, with its side towards us; its two 
Bets of sails, and also its inverted image above, were very distinct to the 
naked eye; a, and its image were also clearly seen without the glass. 
This was the state of things at 1 h. 1 m. p.m. 

At 1 h. 7 111' the image of 6, very distinct, but the original is dim. 

At 1 h. 10 m. the image of b, easily seen, but the original has entirely 
disappeared, a, as before. With a glass I can now see an inverted 
vessel at c, hut none below it. 

At ] h. 13 m. i, very distinct above, and the lower vessel again 
visible, a, as before. 

At 1 b, 18 m. At b, both the lower and upper vessels have disap- 
peared; also the upper one at a; and c has grown very dim. 

At 1 h. 21 m. the inverted vessel above a, has not reappeared, but 
considerably on its right are three inverted vessels, (probably c, the image 
of i, and a new image); they are thin and airy-like, hut very distinct, 
and their outline is very well de&neA*, onlj tte inia^ea : 



seen. J 
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At 1 h. 23 m. the inyertod vessel over a, lias renppeRted, und 
be seen with the nabod eye. The fog is l)eginiiing to grow very thii^' 
and its upper line la becomitig indiHtitict, but the four iaverted ships 
as distinct as before. 

At ] h. 27 in. the iaverted vessel over a, ha* again disappeared; th«^ 
other three remain as before. 

At I b. 29 m. the fog haa disappeared; the atmosph 
the straits being aa transparent as any other: still the three 
ships on the right continue, but they seeni now to be suspended id thj' 
clear air: they arc rather dim. The one over a, has not reappeared. 

At 1 h. 31 m. those tlirce are still seen, but are quite in the clear 
sky: the extremities of ihe fog at Ceuta and the Europa Point still 
continue: at the latter it is thin; at the former place it is still thick and 
gray. 

At 1 h. 34 m. the three inverted ships still visible, but very dim. 

At 1 h. 38 m. they have disappeared, and nothing is now left but thiw 
brig at a. Wliat has become of the two-masted vessel which, at one" 
o'clock, I saw at b? It has not had time to get beliind the land, and ita 
masts were then high altove the horizon: was this vessel beyond the 
horizon, and was it thus elevated by refraction? At all events, of the 
three inverted vessels which four minutes since we saw elevated two 
hundred feet or more in the sky, the originals cannot now be seen. Tha- 
horizon IB perfectly clear, and I have got the quarter-master to search 
carefully with a good glass, but neither of us can see anything but 
brig at b. 

I ought perhaps to add a few words about the weather and 
On the 12th ult. it commenced blowing from the east, and, on thftlSt 
increased to a gale, iu which all our squadron, except the schooner, hi 
from one or both their anchors; it lasted ten days, and then becai 
moderate. About the first of thia month the wind changed, and for ft 
days we had strong westerly winds: the last two days have bi 
pleasant, with moderate breezes from the west and south-ivest; thermo- 
meter at the Rock from 68° to 72°. To-day, at 1 o'clock, 13 minutes 
P.M., the breeze changed suddenly from west to east-north-east, at which 
point it still continues. I have since ascertained that the Fata Morgana 
were seen over the straits also during the forenoon. The mountains in 
Spain, and also some high ridges in Africa, just south of the straits, 
covered with snow. The hot winds from the desert crossing these latter, 
probably become surcharged with vapour, which settles down 
between Cape de Gatt and the straits, and thus forms the radius for tl 
reflection which we have just been witnessing. This will account for 
least a part of the phenomena. 

An ofBcer has just informed me, that four years ago, when lying 
the Brandjwine, at Algesiras, he saw the same phenomenon around the 
bay. It fasted about half an hour, and, during this time, the ship's 
rigging, and the clothing of the persons on deck, were covered with fine 
c»bwebs: the wind was then blowing from tbe southward. He tells me 
that he has seen the same while lying in Hampton Roads, Vi' ' ' at 
a time when tbe wind had suddenly clianged from. 
BOTtb-eastward. — fSilh'man's Jmirna}, No, 60.") 
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The circulation of two large editions of this work renders It unnecessary 
for us to do more than to notice the Supplement which ia attached to this 
new edition. It occujiiea 20 pages. The subjects of it are n further 
esamlnation of the alleged superiority of Raiboads over Common Roads; 
and the description of an instrument proposed hy the author, for ascer- 
taining and recording the amount of traction, &c., required hy any given 
road. This instrument does not appear to have heen jet constructed, and 
the description being merely verhal, and very general, we are not sure 
that we discover any striking peculiarity in it. We regret that the author 
has not carried out his notions into practice, because we fitlly agree in all 
that he and others have said on the value of a periect instrument of the 
kind; and there is another reason why we think he ought to have done 
so, at least in diagrams, namely, that he may not be accused of pirating, 
in a greater or less degree, an instrument which has been for some time 
constructing by tlie Messrs. Bramah, for his friend Mr. Macneill, at the 
order of the Commissioners of Woods and Forests. We suspect no im- 
proper motive in Mr. Gordon in the publication of his description, but if 
he will refer to p. 140 of our March number, he will find an extract of a 
letter from Mr. Macneill, in which the powers of his new instrument are 
described, and this remarkable statement: — " The spring nnll act in a 
different n>ay*, its vibrations will not be checked by a pisfou passing 
through a jluid, and Iheif will be all registered"! 

We shall say no more on this part of the supplement, except to 
observe, that with the accomplishments of draughtsman and lithographer, 
which Mr. Gordon possesses, it would cost him but very little to give that 
publicity to his design, which Jlr. Macneill has promised for the instru- 
ment upon which he is engaged, and by this means remove the doubts 
which so naturally arise in such cases of coincidence. 

The other subject of the supplement is, regarding hini as a Civil 
neer, peculiarly Mr. Gordon's own. We believe that he now stands, 
professionally, alone, as the uncompromising advocate of the usual car- 
riage-roads (when made as they ought to be) versus railroads, even of the 
fcest construction. One or two reputations, of great eminence in the 
■engineering world, had, till very lately, escaped the railroad-contagion, 
tut the genius of that system has, in the present session of parliament, 
seduced them; he has enlisted them into his ranks, and names that were 
quoted as familiarly as " Cocker," when the merits of a canal or a road 
were impeached, and a professional defender thought necessary, are now 
displayed, not ignominously, perhaps, but certainly triumphantly, by the 

projectors, at the bottom of prospectuses headed " Railroad from 

TO ," as " Acting Engineers," " Consulting Engineers," &c., &o. 



the opinion of Mr. Gordi 
That is, from a former 




OORlmS OS LWOMilTION, 

It is cortaia that in this, as in all queslions 
amounts of proper)}', Sec, tlie slatements of partisans sbould hv ciireful 
esaiDined and sifted. This is not an att of grt-iit virtue or merit, 
long as the questiona are subjects of mere contemplation; but 
nnmberleBS individual interesta, great risk of capital, &c., are ai 
mixed up with them, il requires no eommnii fortitude to take a 
and m^ntain it against torrents of popular prejudice, the attaeks 
deeply-interested persons, and the desertion of estimable and tntellii _ 
colleagues. It is this singular position that Mr. Gordon now occapit 
with regard to the railroad rage. He took it early while others thouri 
with him. and he maintains it now, when he is but '* one, and alon«* 
Though he may caU, unheanl by the thousands who are busy, schci 

and sharing, and tnmsferrlng, — by the hundreds of thousands who 

watching the hourly issue of new railroad propositions, and the dailr' 
fiuctuations of railroad -shares, we ihiuk there is ijuite enough in Mr. 
Gordon's statements and arguments, to demand dispassionate examination 
by the statesman, the political economist, the great carriers of merchan- 
dise and passengers, capitalists disposed to speculate, and, in a more remote 
degree, the pubhc generally. , 

Mr. Gordon believes that he has demonstratc<l the truth of all of the 
following propositions: — "That the first assertions of railway-engineere, 
as to the limited velocity of canal-con rcyance, has been upset 
according to the immutable laws of motion, the edge-Tailwuy can 
reduce ^ar/ace resistance; — that all the reduction of surfitce-re 
which can be effected by an edge-railway is not worth making, when the 
line is anywhere but on a dead level; — that surfiice-resistance can be 
reduced by other means, — that these other means would be more econo- 
mical, permit of more traffic, and, consequently, iiimish more toU-rctums 
to the proprietors; — that a sj-stcra dangerous to the interests of the public 
from its withdrawuig repair from existing roads, from its being tliat 
of a monopoly, and unavoidably attended with loss of life, could be 
obviated;- — that the velocity of rail way- travelling may be attained by other 

means, — means approved of by several of th m t em n nt engineers ; 

that agriculturists might have conveyance mu I mo fo heir interests 
than railways, from their exclusive natur an h and — that the 

forty millions of pounds propose*! to be spent ra Iwaj vould prevent 
the supply of necessary funds for more app o ed jstem of intercourse." 
These propositions are of immense imp tan and Mr. Gordon has 
evidently taken very considerable paina to acquire information, both on 
the road and in the closet, concerning them. The facts he has accumulated 
he lays before his readers, accompanied by reference to his authorities, 
and his own conclusions. Up to the present hour he admits of no change 
in his opinions; and almost the last sentence of his supplement is the 
repetition of his former affirmation, " that a short time will see the 
general edge railway-system deprecated, as commercially, agriculturally, 
and politically hurtful." If this prove to be true, what prodigious and 
expensive mischief is ignorance or knavery spreading at the present 
moment, over countries that are considered the foremost in science and 
intelligence ! 



of the 
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QUESTIONS FOR SOLUTION RELATING TO METEOROLOGY, 
HYDROGRAPHY. AND THE ART OF NAVIGATION'. 

By M. Ar.^go. 

I HAVE Homewbere read, that an individual was once lamenting, in presence ol 
D'AIembert, that the Encyctopffidia had acquired Huch a, vast extent. Yau 
would have had much more reason Tor complaint, replied the philosopher, if ne .' 
bad drawn up a negative EncyclapFedia (meaning thereby au Encyclopiedia '' 
containing a mere indication of things, with which we are unacquainted) ; fat 
in that case a hundred folio volumes would not have been sufficient. 

This reply, I must admit, has hitherto appeared to me to have more point 
than justice. It is true that the progress of human knowledge shows us daily 
how far our predecessors were ignorant, and how far we in our turn will appear 
•0 to those coming after us ; hut (he greater number of important discoveries 
bave taken place ipontaneously, without having been foreseen or suspected by 
«ny one. Thus, to cite only two or three examples, D'Alembert'a negative 
Encyclopaxlia could not have contained the most remote allusion to that im- 
porlaM and proliSc branch of modern physics, now known under the name of 
Galvanism, or, as it is more properly called. Voltaic Electricity. The multi- 
plicity of phenomena, likewise, which nre produced fay the polarization of 
light, when viewed in relation to its reHection, its ordinary refraction as well as 
that depending on the action of crystallized plates, would not even be indicated; 
and the same thing may be said of the theory of tumituna iaCerferences, in 
which the singularity of the results is nut less remarkable than their infinite 
variety. 

It must be admitted, however, that apart from those important and rare dis- 
coveries which are made from time to time all of a sudden, or at least without 
any visible preparation, and give a new aspect to certain departments of 
science, there exist important and well-defined questions, which may be coa- 
'- fldently recommended to the notice of observers. Having been recently called 
' by the Academy, to draw up instructions regarding physical phenomena, wili 
■ IV of being transmitted to the Commander of La Bonite, I soon perceived 
(bat the author of a negative Encyclopedia, ei'en when conHning himself to I 
«hat is distinct and deSoite, would have to indicate an iniinitely greater j 
number of blanks than I icoa at Urst inclined to believe. It likewise appeared 
e that published notices in relation to these were calculated to be of great 
utility, and that numerous well-informed persons having their lime at their j 
disposal, would receive from them an impulse which would change them fnjtn 
|Htssive conteinplators into active partisans of science. The readers of the 
I present work are now therefore acquainted with the reasons which have led me 
r to deviate from the ordinary practice, and substitute in the room of some com- 
plete theory in astronomy, physics, or mechanics, an article in which almost 
r everything remains to be solved, since it relates either to what we know imper- 
> fectly, or to what we are entirely ignorant of. It will remain for them to 
decide whether questions so drawn up will lead to the advantages I ascribe to 
them, or whether the trial should be confined to this first attempt. It is right, 

* These Questions are part of the tnstructionB mentioned at p. 68 of our present il 
volume, Bad we arc indebted for them to i mebum'b PhilosophuKiI Journal, No. XI>j 
183B. 



however, to inform them that ilie ruioaa qntitiwM ■mt— iraly prcpaMl am 
□rigin&lly, at least tbe greater part of ifaem. dnifnol fcr the dben ttf b ddp 
(La fiom'fe), pommiesioDed to ronrej ransaUr tgeou to Chiti, Pera. uid tb* 
Philippines ; I mav add, that it was iulmded that the cimmDaTi^tiMi ct 
this vessel should commence bf the way of Cape Horn, and terminale by that 
of [he Cape of Good Hope. 

MeteobologiCiil PaBNOMEN a. — In meieoroli^y it a reqiiiute ta sabmit 
to making observations, nhich, at the time, are attended vith no iropoTtant 
result. It is necessary to lake care to provide for our surressor* terms of eotn- 
psrison which ne ourselves want, and prepare for tbem ihe means of resolving 
a multitude of important questions, on which it u not competenl fjr us to eater, 
because the ancients possessed nei:her barometer nor thermometer. TbeK 
considerations will suffice to explain our reason hi requesting, that, daring tke 
irhole voyage of La Bonile. uote should be taken, both by day and might, aad 
from hour to hoirr, of Ibe temperature of the air, of the temperature of the sur- 
face of the sea, and of the atmospheric pressure. They will likewise autborice 
us to hope that these observations will continue to be made with the same ceal, 
of which an example has been given by the oflicer* of L'Uranie, La CoquilU, 
V Astrolabe, ha Chevrette, and Le Loiret. At tbe same time, if Qufbreteen 
circumstances require the omission of part of this labour, it would be desicmUe 
that the sacrifice should first be made of what is least essenliaL The delaila 
upon which we are about to enter, seem to us calculated, in such cases, to guida 
the selection to be made by Ihe commander of tbe expedition, 

Obsebtations desiqned to chabactzrieb thb pkesent statb of thb 
Globe in regard to Tbhpbbatcbk. — Has the earth arrived at a permanent 
stale with respect to temperature? Tlie solution of this important question 
seems to require only the direct comparison of the mean tcmperalures of the 
same place, taken at two distant periods. But when we take into account th« 
effects produced hy local circumstances, when we consider to what an extent 
the neighhourbood of a lake, of a forest, of a naked or wooded mountain, of a 
sandy plain, or one formed of meadows, may modify the temperature, every om 
will perceive that such therm ometrical data alone will not be sufficient ; that it 
is necessary, besides, to ascertain that between the periods in question the 
country, and even the districts adjoining it. have undergone no important 
change in their physical aspect and in the nature of their cultivation. It is 
thus seen that the question becomes singularly complicated, and although 
numerals are adduced, with sufficient precision to admit of a definite estimate, 
they become mingled with vague suspicions, which continually throw a scrupu- 
lous mind into a slate of suspense. 

Is there, then, no means of solving the difficulty ? These means exist, 
and are by no means of a complicated nature, for we have only to observe the 
temperature in the open sea al a great distance from coniiaents. If, for this 
purp<»e, wo make ciioice of the equinoctial regions, it is not necessary that the 
observations should be continued for a series of years ; the maxima tempera- 
tures obser\-ed in crossing tbe line on two or three occasions will he quite suffi- 
cient. In tho Atlantic, the extremes of these temperatures, as hitherto 
mined hy numerous navigators, are SO". 6 and 84" .2 of Fahr. 
account errors in graduation, every one will perceive, that, with a good 
ment, the uncertainty of a single observation of the m "* 
n the equatorial parts of the Atlantic Ocean, canttot; 
2 A 
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and that the constancv of the mean of four distinct determinations mav he ' 
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and that the constancy of the mean of four distinct determinations may he ' 
relied on to a small fraction of a degree. Here, then, is a result easy to be 
obtained, directly connected with the calorific inHuences on which the tempera- 
ture of the earth depends, and as much separated as possible trom the eflects of 
local circumalanoos. It ou(;ht to form a meteorolocical gift, which every age 
should be anxious to bequeath to that which succeeds )t. The officers of La 
Bonite will certainly not neglect this part of their instructions. The excellent 
ioslruments with which they are furnished, warrants ns to expect all that accu- 
racy and precision which the present stale of science demands. 

Of the CALoamc Action op thb Solar R*vs vibwsd in thbir 

KBLATION TO THB BITrATION OF PLACKS ON THE GlOBE. — Animated dJSCUB- 

sions have taken place among meteorologists regarding the calorific efTects 
which the solar rays may produce by means of absorption in different countrias. 
Some adduce the obsen'ations that have been made towards the arctic circle, 
from which this singular consequence seems to result, thai the suH has a more 
gOiuerful heat in high than in low latitudes. Others refuse to admit this 
result, on the pretence that it is not proved. The observation a made at the 
equator do not appear to them sultlciently numerous to be taken as one of the 
terms of comparison; and it is thought, besides, that these observations wen 
mode under unfavourable ctrcumstancea. This investigation might therefora 
be recommended to the officeis of La Bonite. To execute it successfully they 
would have need of two thermometers, the reservoirs of which, on theoneliaitd, 
absorb the solar cays unequally, and, on the other, are not too sensible to the 
cooling initueiices of currents of air. This double condition may easily be 
obtained, if, after having procured two thermometers in every respect alike, the 
bulb of one of them he coveted to a certain thickness with white wool, and that 
of the other with an equal quantity of black wool. These two instrumenta, ex- 
posed to the sun, side by side, will never indicate the same degree ; that with 
the black covering will mount highest. The question, therefore, will consist in 
determining if the difierence of the two indications is less at the equator than 
ft Cape Horn, or at any other higher latitude *• 

It will he easily understood that comparative observations of this natnm 
ought to be made at equal altitudes of the sun, and ,during tlie most serene 
weather. Slight differences of altitude, however, will not always impair the 
accuracy of the observations, if care be taken, under different latitudes, lo 
determine according to what progression the difference of the two instrumenta 
increases fjom sun-rise till mid-ilay, and diminishes IVom the latter period till 
(un-set. Days on which the wind is very high ought to he altogether ex- 
cluded, whatever he the state of the atmosphere in other respects. 

Another observation, somewhat analogous to that of the two thermometers 
differently covered, will consist in determining the maximum temperature 
which the sun imparls to a dry soil in equinoctial countries. At Paris, in 
August 182G, dufing a serene stale of the sky, we found that a thermometer 
lying horizontally, and having its bulb covered with one millimetre of very 
flne vegetable mould, stood I29°.2 Fahr. The same instrument, bovered to '' 
double that depth with river-sand, indicttled only ll'J'.S Fahr. 

• There arc otLer niPHns still more exact for resolving tho jirolilpm to wliioh llw 

calonfic action of the solar ra.ys has ^vcn rise; >jut tJirni- ik'peuil on instrununts 

which were not to be found in tlio handa of our artists at the time of the departore rf 

£a Somie, and therefore aio not alludeil W in the inalrui:tiona ipf the Acadeili)^ 

_ We will return to the consideration ol fliiin on ttntAVpi o^v*tlaT;\\,-j . 
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EXPERIUBNTS TO DB MADB ON THB RaDIATIOS OF THE SKV.— Tile OX- 

perimente whith we arc about to propose ought to pve. all other IhinEB being 
equal, the liegreo of the nlmospherea transpurent?. Tills IrHiwpnroncy fflaj 
be appreciated in a manner in some sort inverse and not less intoresting, bf 
observations on nocturnal radiation, which are llkewiite rcTam mended to ttw< 
eommander of La Bontle, 

It has been known fur half a century, that a Iherraometer placed under *' 
dear ak;, on the grass of a meadDW. indicates 11°, 1'2)°, or even 14° FatUL' 
less than n therniometer, in every respect simJlRT, suspended in the 
few feet from the ground. But it is only a few years since nn expli 
this phenomenoD WBS given; fur It was only in 1817 that V/ells eslAblisI 
the &ct by means of important experiments, and In a thousand Aiffei 
waysi that this inequality of temperature la caused by the feeble radialh 
power of a clear iky. 

A screen placed betveea certain solid bodies and the sky prevents iheiU 
from moling, because the screen intercepts their radiating caramunications 
with the colder regions of the alroosphere. The clouds act 
manner ; they take the place of the screen. But if we distinguish every 
vapour which intercepts the solar rays coming from above, or the calorific ray* 
ascending from the earth towards the sky, hy the name of a cloud, 
b« aaid that the atmosphere is ever entirely iVee from them. The only diflb 
ence is their greater or less density. 

These differences, however sliglit they may be, may ho indicated by the 
degree of cold to which solid bodies are reduced in the night; and this accom- 
panying peculiarity is worthy of observation, that the transparency measured 
in this manner, is the mean transparenct/ of the entire firmament, and not 
that olone of the circumscribed region which may be occupied by a single 

In order to make these experiments under the must favourable conditions, 
it is obvious thai we must choose bodies which cool most by radiation. Accord- 
ing to the researches of Wells, swan-down is tlie substance that ought to be 
selected. A thermometer, having its bulb surrounded with this down, iiliould 
be placed on a table of painted wood supported by slender feet, in a situation 
where nothing intercepts the view to the horiiBon. A second thermometer, 
with the bulb naked, should be suspended in the air at some height aluve the 
ground. With regard to the latter, a screen will secure it from all radiation 
towards the sky. In England, Wells obtained a difference of 15° Fahrenheit 
between the indications of two thermometers placed in the manner described. 
It would certainly be strange, if less important differences were to result from 
them in equinoctial countries, which have been so much prali^ed for the purity 
of their atmosphere. It is doubtless unnecessary for us to demonstrate the 
utility that would attach lo such esperiments, if they were rejieated on a 
very high mountain, such as Mowna-Roa, or Mowna-Kaah, in the Sandwich 
Islands. 

EXAKINATIOU OF AN AnOMALY WHICH ATMOSPHERIC TeMDJI . ■ 
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13 CALM AND CLK*R, — The temperature of almosphoric strata din 
proportion as these strata become mure elevated. There is only o 
to this rule, and that is observed in the night during a «' "" 
I tbe air. In these ciroumslaDces. an increasing \ 
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certain height. According to the experiments of Pictet, to whom we owe tiK 
discovery of tliis anomaly, a Ihermometer then suspended in the air at two 
yards froin the ground may indicate throuKhout the night from 3 j° to 5J* Fahr. 
less than a thermometer similarly suspended in the air, but Gfteen or sixteea 
yards higher. 

If it be recollecled that solid bodies placed on the surface of the ground, 
pass by means of radiation under a clear sky, to a temperature much below 
that of the surrounding air, it will not be denied that Ihis air must at length 
be affected, by means of contact, with the same coldness, and in a greater 
degree, according as it is nearer the earth. In this, therefore, we find a 
plausible explanation of the curious fact made known by the natural pbi!i> 
tophei' of Geneva, Our navigators will impart to it the character of a demon- 
slralion, if Ihey repeat Pictefs experiment in the open sea, by comparing, 
during a clear and tranquil night, a thermometer placed on the deck wilb 
another attached to the mast<head. Not that the superficial stratum of the 
ocean does not experience the same effects of nocturnal radiation, in the sane 
manner as down, wool, grass, &c.; but after its temperature has dimiuish«d, 
this bed of stratum is precipitated, because its specific density has beconie 
greater than that of the inferior liquid beds. We are not, thereloie, to expect 
in this case, the enormous local colds observed by Wells in certain bodies 
plaueil on the surface of the earth, nor the anomalous coldness of the inferior 
■ir, which seems to be the consequence of them. Everything, indeed, leads to 
the belief, that the increasing progression of atmospheric temperature noticed 
on land, does not exist in the open sea ; and that there the thermometer on iho 
deck, and that at the summit of the mast, will indicate very nearly the same 
degree. The experiment, nevertheless, is not the less deserving i 
In the estimation of a prudent natural philosopher, there is always 
distance between the result of a conjecture and that of an observation. 

Expeditious Method ofdetkrmininoMeanTkhpebatubes inEijui- 
NOCTIAL ConNiHiKS, — In our climates, the stratum of the earth which under- 
goes neither diurnal nor annual variations of temperature, is situated at a great 
distance from the surface of the ground. But such is not the case in equinoctial 
regions ; for, according to the observations of M. Boussingault, nothing more 19 
necessary than merely to sink a thermometer to the depth of about one foot 
English, in order to make it indicate constantly the same degree, or very nearly so. 
Travellers, therefore, may determine very exactly the mean temperature of all 
the places they visit between the tropics, either in plains or in mountains, by 
having the precaLition to furnish themselves with a miner's piercer, with which 
it is easy, in a few minutes, to pierce a bole in the ground of the required 
depth. It will be found that the action of this instrument on rocks and on 
the soil, occasions a developement of heal, and the observer should always wait 
till that he entirely dissipated before he commence bis experiments. It is 
likewise necessary that the air in the hole should not be renewed during the 
whole lime of their continuance. A soil substance, such as pasteboard, 
covered with a large stone, will form a sufficient preventive. The Ibernaometet 
ought to have a string attached to it, by means of which it may again be 
drawn up. 

The observations of M. Boussingault, of which we have availed ourselves, 
in order lo recommend perforations to the triHiiig depth of a foot, as conduct- 
ioff vei'/ expeditioualy to the detQTmination of mean temperatotes in all inter- . 
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tropical COUD tries, have been made in sbellcreJ places, in the gruund, iindnM 
Indian hula, and under mere sheda. In these sitUDtions, the aoil was sheltered, 
from the direct warmth produced by absorption of llie solar light, from nocturnal 
radiation, and inGltration of rains. Every one trying the experiment should 
place himself in similar circumstances, for there can be no doubt that 
opan air, and in places remote from fihelter, it would be necessary to penetrate 
to a much greater depth in the ground, in order to reach the bed possessing 
aa equal temperature. 

It is well known that the temperature of the water in wells of moderotei 
depth, also BiTords an eaiy and exact mode of ascertaining the mean tempei 
ture of the surface. This method, therefore, must not be omitted among thaw 
recommended by the Academy. 

Observations to be uade on Thermal Sprinqs. — If it be the 
as everytbiug leads us to believe, that the high temperaturea of the gpriugt 
called therTnal, are solely the consequences of the depth from wliicli tliey 
it IB natural to suppose that the warmest springs should he the least 
At the same time, is it not extraordinary, that none have hitherto been observed 
whose temperature has approached the boiling point within 36* Fahr.*? If 
we are not deceived by some vague reports, the Philippine Islands, that of 
Lugou in particular, are likely to afford the means of elucidating this subject. 
There especially, as in many other places where thermal springs exist, the 
moat interesting data that can be collected, are such aa tend to prove that iIm 
temperature of a very abundant spring varies, or does not vary, with the lapwl 
of ^es; and in particular local observations, with a view to show the 
of the fluid having a passage across the very deep-lying strata of the i 

' Wa do not iaclado In tbis category o! tbcrmnl springs the Geysers of Icelasd, 
and other analogouB phenomeuL, which evidcntlj' drpi'nd on volcanoes at present in k 
state of activity. The wormest themml apring, properly so called, with which we an 
■tcquaJnCcd, CHaudea Aiguei in Auvcrguc, is 176° Fahrenhrat. Since this article wm 
written for the expedition of La Bonile, MM. von Humboldt and Bousungault have 
riven me, as the temperature of the spring Lia Trmcheria (Venfzocla) in 1800, 19S* 
Fahr., and in 1SZ3, S06° Fahr. This spring, aucording to them, has no direct Mn> 
□exion with any active volcano. On the other hand, the Duko of Ri^usa vrritcs me, 
that, at Brousaa, at the foot of the Mount Olympus, he found the thermal bath, J 
called hythe Turka Chirurchieit, to bo 183°-2 Fahr. It seems, therefore, that 178*'l 
Pohr. is the maximum temperature of European springs only. 
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Precision in Scientific Terms, 
Hokizontal-Lbtel. — "In commoD language, Ihe term level i: 
BTizoalal ; and this may be taken as its true meaning when ct small ext«ut of 
■ Burikce is spoken of ; but it will be seen to have a very different meaning wbeD 
applied to the surfaces of fluids of great extent, as Ihe sea, or large lakea. 

The earth's figure may be considered as spherical, for the slight daviatiiHi 
ftom this form may be disregarded in the present inquiry. Now the iiieqii*- 
lities on the surface of the lerr^atrial |>ait of the earth, insignilicant though they 
be when compared with the whole mass of the earth, do not exist at all on the 
surface of still water, as on the surface of a calm sea. But it is known by 
observation that the surface of the sea is uniformly curved, and would, if con- 
tinued uninterruptedly in every direction, present a spherical surface. This u 
the observed fact, and the same conclusion may be arrived at in the following 

Gravity, at the earth's surface is a uniform force, and acts in a directjon 
'pendicular lo that surface; that is, la the direction of the plumb-line. It 
sets equally on all bodies at equal distances from the centre of the earth, and 
Unequally on bodies at different distances, exerting a greater action on those 
at a loss distance than on those at n greater. Hence, if the surface of still 
water have all its points at the same distance from the centre of the eartb, 
every particle at its surface is equally acted on by gravity. But if any tno 
points on its surface be at diflerent diiilancos from the centre, the particles at 
the points will he acted on unequally ; and the pressure at different points of 
the surface being unequal, the fluid frill not be at tout. Hence it is evident, 
that under the action of a force, such as gravity is known to be, u fluid mass 
must settle down into a spherical form, and the fluid will not be at rest until it 
is in this form ; and this agrees with what was stated above, as the observed 
fact. 

This spherical surface is called a level surface ; and if the whole globe were 
covered with water, there would have been but one surface, and therefore but 
one level. But the fact is, that there are many different surfaces ; and though 
theory shows they all ought to be, and observation shows that they all are, 
•pherical surikces, yet they are nut concentric*, but are at very different 
Itstances from the centre. 

I'his is expressed by saying that they are all level surfaces, but not all on the 
level ; and one level is said to be above or below another level, according 
s at a greater or less distance from the centre of the earth." — Webster, 
'rinciples of Ht/drostatics. 1835. 

Ashmokan Society~-(Feb. 1636.) 

!^x number of Members of the Ashmolean Society of Oxford wa», in 

February last : — 

Ordinary Members, 212; Honorary Members, 11; Total, 223. 



" This camiot be true, it is clear from the prevloiiB reasoning that they ci 
bat one common centre, — that of the eartli ; and, therefore, mnst be cones 
nutimr, by An inconceivable inadvertency Ear so accomvVuikus\tt\BWJuex,*H 
amfouailod cotwenlric with eqnidistanl. — So. 







MiarELLANEOUS INTKI.LIUENCK. 

Prize Su^eeU. 1836, Irutitute i/f British ArehiteeU, London. 
Medals are offered by the Institute of British Arctiitccls, for Essays on tha 
followini; subjeeto: — 

I, •• On the Practical Application of the Theory of Sound in the Con- 
Ktniction of EdiHites, by which the Rules may he abriTtained for huilding 
Theatres, Churches, Hulls, anil other (ilaceg I'ur I'uUic Meetings, in the 
lier most favourable for the iransmissiun uf Sound." 

Z. "On the Effect which would result lo Architecture, in regitrd to Design 
and Arrangement, trom (he general Introducliou of lion in the Construction * 
of BuildiogB." 

The Essays are to be delivered to the Institute on or before llie noon of 
December 3Ut, of Ihi! present year. The Conditions, &c., may be obtained 
from the honorary secretaries at 43, King Street, Covent Garden. 

NeU! mode of preserving Animal Sabtta/icet. 
"The author of this discovery, Sig-Girolamo Segato, is already favourably knc 
to the EcientiQc world, as the author and engraver of improved maps of A&im 
and Monx'o. Ardent in the pursuit of science, he traversed the deserts of 
Northern Africa, and by his researches, corrected and considerably advanced 
the knowledge of tboie rogions. It was while tra\ oiling in these parts that be 
received the first hint of this great discovery. In the path of one of thoie 
interesting phenomena of theAfrican deserts — avor(exofeand,whichhisaui 
prompted him to trace, he, one day, discovered a carbonized substance, that i 
upon closer investigation proved to have been originally animal matter, and to j 
have been carbonized by the scorching heat of the sand. He afterwards dtir J 
covered an entire human carcass, paitly black, partly of a sooty hue, about & 
third less than the ordinary size of man, and all perfectly carbonijted. 
occurred to him that this accidental process of nature might he imitated by alt 
to the perfect preservation of animal substances. To discover how occupied 
now his whole attention. At the end of some months devoted to this pursuit, 
the happy thought Hashed upon his mind, which was to lead him to the dis- 
covery of the desired secret. Compelled to return to Italy by a daugerOM 
malady, brought on by nearly a week's exposure tu an unwhulesonie atrauspbew J 
in a pyramid of Abu-Sir, which he had entered for the purpose of extending ¥ 
his scientific researches, he wag obliged to intermit for a time his favoturitv'^ 
pursuit, but, after re^gaining bis health, he again gave himself to it willl 'I 
renewed ardour; and, after a short time, succeeded Ui the highest degree of I 
his most sanguine expectations. 

The following are some of the results obtained by tbe discovery. Sntitft 1 
animal bodies yield as readily to the process as small portions, They becDiaq J 
hard, taking a consistence entirely stony. The skin, muscles, nerves, ' 
blood, &c., all undergo this wonderful change ; and to effect this, it i 
necessary to remove any part of the viscera, The colour, forms, and general ' 
characters of tbe parts remain the same. Offensive substances lose their smell. 
Putreiiiction is checked at once. What is most wonderful of all is, that if the 
process be carried only to a given degree, the joints remain perfectly flexible. 
Skeletons even remain united by their own natural ligaments, which become 
solid although they retain their pliancy. Moisture and insects nover injure 
them. Their volume diminishes a little ; their weight remains almost the same. 
Hair continues firm in its place, and retains rts iMA.ii'raX n^eaw-Wiii. ^\i&» 
and eshes lose neither ilieir feathers, meni>)VB.nea. scsVos,, t\w tAo^w*.- "^^sa t 
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insect preserves its minutest appendage. The eyes in most a 

as in life, anil from their wiDt of motion alone would you ituppose vitality extinct. 

The following are some of the objects that have been sabjected to the 
petrifying process, and are now exhibited in the studio of Sig. Segatu. One 
of the first of his experiments was performed upon a canEiry-bird {FringiUa 
canaria, Lin.) It is still preserved unaltered, although it is now ten years 
since the experiment was performed ; and it has been submitted to the action 
of water and of insects. A parrot {Psitlacus lestivas, Lin.) retains its original 
brilliancy of plumage unimpaired. Eggs of the land-turtle, turtles, various 
taraatulffi, a water-snake, a toad, various kinds of fish, snails, and insects, are 
in a perfect stale of preservation. To these are added varioUB parts of the 
human body. A hand of a lady, who died of consumption, preserves the 
emaciation of the disease and of death. Another of a man is flexible in tho 
diflferent phalangio articulations, and yet unalterable ; a fixit with the nails 
perfectly fitst ; a collection of all the intestines of a child, in their natural 
colours and forms, with the fecal matters unremoved ; the liver of a man who 
died from intemperance, dark and lustrous tike ebony ; an entire human brain 
with its convolutions, of extreme hardness ; the skin of a woman's breast 
naturally configured ; a pate of a girl, perfectly flexible, firora which the hair 
hangs in curls ; the head of an infant, partly destroyed and discoloured by 
putrefaction. There is also in the cabinet of Sig. Segato, a table constructed 
as follows : a spheroidal surface of wood contains a parallelogram, composed of 
514 pieces, regularly arranged. These to the aye appear like the most beaa- 
liful pietre dure that have been produced by nature. Their various colours, 
polish, and splendour, and their surprising hardnees, would leave no doubt of 
their stony ohoracler. The sharpest Ble, with difficulty, makes an impression 
on any of them, some it does rot attack at all. These pieces are all portions of 
the human body, hardened by this new process ; as the heart, liver, pancreas, 
■picen, tongue, brain, arteries, &e., &c., all resembling the most highly 
polished precious marbles. An entire body has not yet been tried, principally 
on account of the limited resources of Sig. Segalo, although the expenaa 
would be about one-tenth only of that of embalming by the ordinary process. 

Great advantages to science, especially to natural history and human 
anatomy, are expected to result from this discovery ; and it is even confidently 
believed, that the remains of friends, of men of science and of worth, may be 
preserved for ages in the exact form and appearance in which the hand of 
death found them, with nothing offensive or repulsive about them. 

As vouchers for the accuracy of the statements, the certificates of many of 
the most distinguished physicians, professors, and men of science in Florence, 
where Sig. Segato resides, are appended. Among them it is sufficient to 
mention the names of Sig. Betti, professor of Physiology ; Sig. Zannetti, pro- 
fessor of Human Anatomy ; and Dr. Gazzeri, professor of Chemistry. Day, 
From a pamphlet published in Florence in the Summer of 1833. — Silliman'i 
Journal, No. LX., 1836. 

Remarkable Sealing-Wax used by the Grand Visier. 
DiTRiNO an audience of the British Ambassador, attended by his suite, ^t the 
Turkish court, it was observed that " the vizier sent a sealed paper wrapped in 
muslin, by a messenger, io the sultan. In sealing this letter with red wax, he 
used no candle, or any other process that I could see, to dissolve it, so as to 
tnake it susceptible of an impression, t\ioag\i\ia TOi'jxBft^fti a. wal mwn it."— i 
\Walsb, Residence at ConslantinopU . \avAa-^. \Vf&. 
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Railroad between BrutteU and Antwerp. 

Tbb execution of the Railroad between Brussels and Antwerp was divided 
into two sectiona ; the Gnt reaching &□!□ Brussels to Mahnea, a distaiice, bj 
the rails, of 131 English miles; and the second, from Malines 1o Antwerp, 
14^ miles. The Brussels and Malines Line has been completed, end traversed 
T^ulorly by carriages for some lime. The Malines and Antwerp Line hai 
bemi recently completed, and on the 4th ult. was opened at Antwerp, in the 
presence of the king, queen, and court of Belgium, with great ceremony. The 
design, proposed advantages, and important consequences, of the undertaking, 
were pointed out in an address to the king, delivered by M. Rogier, the 
governor of Antwerp, to whom Belgium i« principally indebted for the first 
impulse on the subject. He described it as the means by which Belgium ia 
to bo .rendered by land what England and Holland are by sea, — a carrier of 
general commerce. " Antwerp is now but an hour from Brussels ; the Rwl- 
road ia a. link of that immense chain which, in a little time, will connect every 
Btate. In six or seven hours we may then enter Paris; in sixteen. Berlin; in 
sixty, Petersbui^h. Upon a roihoad, the lour of the world might be made ia 

The country through which this Belgian line runs, presents, as might 
be expected, none of the usual causes of extra expense ; no extensive viaducts. 
large bridges, or tunnels, were necessary. The cliviiies were extremely 
moderate ; on the Brussels section, the greateet difference of level between 
any two points of the road is but thirty-tMo feet ; on the Antwerp section, 
thirty-sis feet. The Engineers were Messrs. Simmons and De Ridders, whosB 
talents and exertions are spoken of as eminent and successAil. The total 
cost of the whole line, exclusive of locomoteurs and wagons, was 3.200,000 ft, 
= 128,000?., or about 4500/. per mile. 

Six journeys per day are now made from Brussels to Antwerp, and 
vice versa, between half-past 6 A.M. and half-past 6 P.M. The trains start 
simultaneously at Brussels and Antwerp, and meet at Malines. The whole 
length, including stoppages, is stated to be run in an hour and a half, and the 
average velocity to be twenty-two miles per hour. There are four kinds o{ 
carriages fur passengers in each train. The Berlinea at 3} francs — about 3i.; 
the Diligences at 3 fr. — 2s. 6d. ; the Char-d-bano (covered), 2fr. — Is. lOrf.; 
and open wagons at 1 fr. 20 cents. — \s. id. Tliis means of reaching Brussels 
six times a day in an hour and a half, will give Antwerp an important advan- 
tage over the other steamer sea-ports. Twoof the locomuteurs, the Stephensoit, 
and another, were built in England, the other two, La Beige and L' Anversoiae, 
one of 1 0, and the other of 20 horse-power, were constructed by Mr. Cockerill, 
in Belgium, at Seraing. 

When the whole system of Railroad, now contemplated in Belgium, 
is completed, and which is sanguinely looked for by the end of 1839, 
Malines will be the centre from which fuur most important Railroads 
will radiate, viz., those of Brussels, Liege, Antwerp, and Ghent, Nothing 
will then be wanting to crown the undertaking with abundant succes 
that amelioration of the duties which M. Rogier entreated of the king,— 
liberal system of Transit and Bond, by which merchandise, as well as 
sengers, may traverse the kingdom, from the sea to the Continent, 
vice versS, with scarcely any evidence of its ha.v\n% c\ian%«4. «\K^<nd& 
country. 
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Observed Ejects of the late Eclipse on Atmospherie Temperature and the 

Heat Iff the Solar Rays. 

The spot selecled by some observers of the eclipse, oa the 15th ult., was the 

summit of Shooter's Hill, about six miles from London, near Woolvicb, in 

Kent: latitude 81° 2b' w., longitude in time IS sec. b., by the Ordnance survey. 

A Tbermometer (marked A in the following table) ivas fully exposed (otfa« 
Bun'a rays, befuro the commencement of the eclipse; another (B) was placed 
in the shade. Gunpowder was also exposed to the solar rays, concentrated by 
B lens, and the times observed that were required to intlame it. 

The times.'Observations, &c., ore arranged in the fbllowijig table; — 

h, mm. we. Sleie oflhs KdlpK -t II uiiu. ^. 

1 02° - . - 61° - - 3 

- ,, „„ I Commoncement, observed 
a 1. 51 saj ^^2 persoiifl 

3 II. 25 00 82° - - - 63° 

4 — 46 00 72° ■ ■ - (H)° 

fi_54D0 12 

C III, 7 DO en- - - - 59° 

.. >^ nil fdid nol 

' - '^ "" {inflBEHi 

8—15 li)'^'^''!^' gfpat«at obBcu- 

9 _ 16 {111 - . - - - - 65° - . - 58° 

{G4°, Greatest depres-l 
siouaB", ststiannjyjsa" 

H _ J3 dO hii - j j^,,„^^i„n3j. 

12 — 37 00 65" - - - sa- 
ls — 39 00 3 30 

14 _ 4s no 18 

15 _ 47 00 CB° - - - 5B° 

16 — 50 00 70° - - - 5ai° . II 

18 IV. 16 00 75° - . - 59° 

19 - 30 05(E"^>j'^':^''J''l''';-}76° - . .00°. - 03 

About the middle of the eclipse, the light assumed a very faint hue, simi- 
lar to that of very early morning or late evening. The diminution of tempera- 
ture at this time gave to the human frame a sensation of evening chillineai, 
to such B degree that the garden-flowers, around the lawn at the place of obaer- 
vation, appeared closing, as if for the night. The jioultry commenced retiring 
as early as six minutes past three, and at the time of greatest obscuration, 
nine hens and a cock, being the whole of the family, had gone to roost. 

Appulscs of the moon's limb to several of the numerous spots on the aolar 
disk were also observed. 

Additional Remarks on the Eclipse qf the Sun tm the 15th qfMay, 1836, 
bff our Meteorological Correspondent, Blackheath-hill, Kent. 
Thb day very fine, and nearly cbudless ; a slrong haze, occasioned by the 
liOndon smoke, to the westward ; the barometer about 30.60, and nearly 
stationary, only the diurnal falling perceptible, via. about .03. The thermo- 
meler al the commencement of the Eclipse, — 

In the sun 

In the shade ...--- 
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And al the greatest obacuration. (or a little after. ) 

In the shade it had fallen to - - . . . gj* 

In Ibeaun lo 66' 

And the Radiator on the ground to - - - ■ 69* 

The deiV' point, by Daniell's Hyj^ronieler, marked twelve at i 
mencement, and only seven at the time of the t^eateat darkness, i 
plainer, the point of deposilion was as high as 57°. 

. The sky, when clear and free from haze,* assumed a much deeper \i\v% \ 
and the glixini was very considerable. The foliage of the trees uppearoA I 
tinged with orange colour. The planet Venus was seen, about ihreeo' clock, witb I 
the naked eye. There was a little wind from Ibe N.B., but just after the J 
middle of the Eclipse it suddenly changed to the S. and S.E,, btoiving freth \ 
and cold as to sense \ after sunset, it gradually got hack to N.B. Towardi^ J 
evening I looked out for Venus, and atwut a quarter of an hour before s 
estimated her brightness to be the same as during the middle of the EclipN^ | 
from whioh it may be inferred, that daylight was diminished to nearly si 
setting. At the time of the grealeat darkness, the birds appeared agitaledt 
and among domestic fowls there were evident signs of alarm, the cocks lllliag 
the air with their continued crowing. 

A Word or two about the Refbactob, lately put up at the Royal Obnervaforjl 

at Bogenhausen, near Munich. ' 

[In a Letter from a Correspondent, dated 10th May, lS3(i.] 

"Towards the close of last Autumn the principal arrangements connected with 
the building destined for the reception of the Great Refractor were completed, 
the instrument was therefore put up, with all due care, some three months or 

But before speaking of the ine^trument, it may be as well to state that tha 
building in which it stands differs very materially in its construction from any 
that till now have been built for this purpose. In place of the usual rotalcHj 
dome, provided with sliding shutters, it is iumisbed with a square roof, nin- 
ning BO easily on wheels, that a very moderate force, applied by means of ft 
winch, removes it entirely away from Ihe telescope. The inslmmeut is thu*, 
as it were, erected in the open air. This advantage, by which all currenU 
arising from the inequality of internal and external temperature, are naturally 
done away with, combined with the economy attending its construction, ore 
the chief reasons which brought about the introduction of a plan which {as fiir 
at least as the limited experience of a few months allows one to decide) 
answers its purpose most edectnally. 

The dimensions of the Refractor, are, in English measure, — Aperture, 
iri90 inches; focal length, Ifl'OSr feet. 

The highest power which has yet been applied to it is 1200. In a late 
Number of the AatTonomische NachricMen, Professor Struve gives an account 
of its powers compared .with the Dorpat Refractor, the only instrument 
executed in all its details by Fraunhofer with which a comparison can he 
instituted. Professor Struve brought with him hither, from Dorpat, the 
tablets that ha employed as test-objects for his Refractor, in order to subject 
tiie Bogenhausen instrument to a similar trial. The result of his BTti!,mi.aajL«vei. 
?n!y that the (alter showed all llie i\ots auA VTOesVtivSft. "Cvis. fei 
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exhibited, but tliat it gave the more miaute details of these objects, with e^ 
greater distinctness. 

After a careful examination. Professor Struve gives his opinion of the 
instrument In the following words : — " The Bogenhauaen Refractor is con- 
ceived and executed in the true spirit of Fraunhuier, inasmuch as it combine! 
the two chief requisites, the greatest distinctness, and a perfectly colourless 

Indeed, itH powers appear to exceed those of Sir J. F. Herachd's Re- 
flector, for the objects which that astrooomer cites as difficult to make out, are 
•hown by it with the greatest readiness ; for instance, the small double star 
near Equulei, or the minute companion of cc* Cancri. The position and 
distance of this latter star have long been determined by this Refractor; the 
Reflector could not do as much ; but then it is fair to state that this may be 
owing to the mirror being " much tarnished." 

The Dorpat Refractor was originally furnished with no power above 700; 
but as, lately, eye-pieces as high aa 10(10 have been adapted to it with success, 
it may perhaps be found that the instrument lately erected here will bear t 
much higher power than that mentioned above as the extent of ita present 
range. Indeed, when It is mentioned that 1200 may, under favourable cir- 
cumstances, be used for Saturn, it can hardly be doubted that a higher power 
may be applied to stars. Two object-glasses of similar aperture and focal 
length, and in every respect equally perfect, were made here at the same 
time for this Refractor. The remaining one is yet for sale at the Optical 
Institute, and the price demanded for it is said to be 10.000 florins, that is to 
say, about 800 guineas. Is it not very desirable it should find ita way lo 
England ? The Optical Institute has now in hand Refractors of much larger 
dimensions tlian this. It will not be long before one is completed of 137 S9, 
and another of, it is said, even 14-921 inches aperture." H. 

Bequest to " Ingenious Men and Women." 
" Jhhn Scott, chemist, late of Bdinbui^b, by his will, made in the year 1816, 
bequeathed the sura of four thousand dollars in the funded 3 per cent, stock 
of the United States, to the corporation of the city of Philadelphia, directing 
that the intereatand dividend to become receivable thereon, should be laid out 
in premiums, to he distributed among ingenious men and women, who make 
useful inventions, but no such premium to cicreed twenty dollars*, and that j 
therewith shall be given a copper medal, with this inscription, ' To the most 
deserving." " 

Such are the terms in which this liberal Scotchman devoted about £530. 
lor ever, to the extension and improvement of the useful arts. 

The patronage which the distribution of money so appropriated would con- 
fbr, has, by a most honourable act of self-denial on the part of the corporation of 
the city of Philadelphia, been delegated to the Fraaklin Institute of the Slate 
of Pennsj/lvania for the Promotion of the Mechanic Arts, a scientiflc and 
meritorious institution, of vigorous growth, in the same city. , 

We regret to be obliged to remark, that the first move of the Institute io , 
this matter is not conceived, either in the cosmopolitan spirit of the foreigner to { 
their shores who made the bequest, nor in that disinterested sentiment which 
actuated the corporation. The Institute has published the particulars of lh« 
legacy, and of the conditions w\nc\\ mo \o te^\iia.\a i-W distribution o" 
' k.honi £4. Aflt. 
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premiums, "far the inrormiLEion of the ingenious tbfoughout the United 
Slates r 

This selfishness of patriotism hod no dwelling in the heart of the Edin- 
burgh rheraist, he drew do petty circle of privilege rountl the United Slaten, 
nor round any partieular stale, kingdom, nor empire, nor even as a " lord of 
the creation," round bis own sex; his remarkable phnwe is "to iMamnioui 
HEN AND WOMEN," and We do an a.Ft of duly to the memory of this bene^tor 
to the useful arts and to his species, and lo the vast scattered family of the 
ingenious whom he intended to stimulate and ren-ard, by aildln^ a rider to the 
programme of the Franklin Institute, and sendinic it out as exlensit'ely ax oar 
means can accomplish, to announce this bequest " to ingenious men and 
women," wherever they may exist, or of whatever colour they may be tinted. 
We shall, to further this extension, adopt a very useful plan, well known and 
frequently practised among our Trans-Atlantic brethren. We invite theediton 
of every periodical whatever — magazine, journal, or newspaper, in every oountry 
and language, to print gratuitously and display conspicuously, the parvgniph 
containing Mr. Scott's legacy, in orler that it may have the greatest postibls 
circulation, and be known among all who may have the right to become can- 
didates. The number of these we estimate at about 740 millions, instead of 
twelve millions, — the population of the United States ; and to be spread over a 
surface of above 37 millions of geographical square milea, instead of less than 
two minions, the area to which the Franklin Institute conSne their information. 

Sdenee asniled by the Slate. No. II. ' 

Wb noticed, p. 68 of the present volume, an instance in which some sciontilia 
inquiries were facilitated by the French minister, and urged the important 
■ervices which could he rendered to Science by governments and other public 
bodies, if they would take advantage of the means witbln their reach. 

We are happy to record another case : in this, the United States' govern- 
ment has distinguished itself, by requesting of the Franklin Institute of 
Pennsylvania for the Promotion of the Mechanic Art.s the designing and con- 
ducting of a series of experiments, the object of which should be "to test the 
truth or falsity of the various causes assigned for the explosions of Steam- 
boilers, with a view to the remedies either proposed, or which may be conse- 
quent upon the result of the investigation." 

A more important inquiry could scarcely he suggested on the present 
very extensive, and still most rapidly extending, use of Steam-boilers, This 
request of the United States' government, has, we presume, been accompanied 
by a suitable grant of funds, as the Institute has proceeded " to provide for the 
experim pp at of such dimensions, aa to furnish results applicable 

to practi B t w th k this imporiant fact about the funds should not have 

been left t j i n justice to the government, or lo the Hon. S. D. 

Ingham 1 1 Sec t j f the Treasury Department, who has the high merit 
of being th g f he investigation. It would, also, he instructive to 

know at wl t pe ( hough no sum, properly expended, could be too large), 
Buch inq b ducted. 

The Institute have completed the investigation of no less than twelve 
queries relating to the subject, and are publishing thoir report in successive 
numbers of their Journal. When this is completed, we shall lay an analyai' * 
H, wX leaat, before our readers. 
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I Common Roads. 

"Mr. Goldsworthy Ourney liasi now conlrapted with wealthy and influential 
parliea to buDd St^am-carriages for the road between Plymouth and Devon- 
port ; these parties have entered upon tlie speculation with a view to extend, 
hereaflor, their operations on a much longer line." Gordon, Treatise on Ele- 
mental Locomotion. May, 183S. 

Railroad Acts, present Session, (May 25th incl.) 
Thb following Railroad Bills, in addition to No. I (see p. S7C), received the 
royal aiaent on May I9th ;— S. Arbroath and Forfar; 3. Great Western Rail- 
way Act Amendroent; 4. Birmingham and Derby; 3. Ulster; 6. Dnndee and 
Arbroath; 7. Bristol and Exeter; S. Aylesbury ; and, 9. Bolton and Leigh, on 
May 20th. 

Patent Law Grievance, No, III. 
Tbe penalties inflicted on the inventive genius of Britain during the present 
year, up to the Seth ult., in the shape of government stamps and fees on patents, 
amount to more than £l7,00u ! 

N.B. Tliis sum-has been paid in ready money, on taking the first sleps, 
and as many of the inventors are poor men (operatives), and a great many 
others of them persons to uhom it would be very inconvenient to pay at least 
£ lUO. down, they have been oblijicd to go into debt, or murt^age or dispose of 
their inventions, eilher wholly or in part, Sic. 

Hope Deferred. 
Wb mentioned, p. 213, that Mr. Mackinnon had given notire in the House of 
Commons, on the 21st of March, that he should move for a'Cominiltee on the 
amelioration of tho Patent Law on the 21st of April: from the 21st of April 
he deferred it until the 19th of May,' from the 1 0th of May he haa Jeferredit 
until the 14th of June 1 '~ 
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GRANTS. 


APniL COatd. i MAY. 


IOI.Wu.i.UhPbebton, SunnvaiJp, £anc.. 


New Keot-pood, 5«rr., ■W-D.-Tm 


Operative Calico-printt'r ; fnr im- 




improvemenls in prppuring certain 


other fabrics. Apr. 28. — Get. 28. 


farinaceous food. May 3.— Nov. 3. 


102. John Burns Smith, Salford, Lane., 






JUiddx., Civil-engineor ; for improve- 




ments in makioff or mcndinj- tum- 


ning, and Iwiating cotton and other pike or eomniou roads. May S.— 




W. \0b, ■a«N».v Shirpb, Brood-el .-buildiniu. 


ToT^/, APIIIL.--33. 


Lmd.,»™ft»*ft^ fat -v«^)»»(ttiiE|^ 



d 



( 




V 




NW 


PATENTS. 343 ^^1 






raenls in machinery fur iiuilung lac^ .^^| 




Mny 30.— Nov. 3. For. Comn. 






106. WitLUM 8NKATH, Imn-Grcen, ffoll.. 








1 18. Richard Wii.»)n, BIyth Sheds, Nor. ^^M 




nUKhiDory, by aid of »liich, Ihrcad- 






work DnuimeDts af certain kiiiils ciui 






be formed in nut lit Uure iiuile by 








hare heretofore been made of mwUe. 




Not. 3. 


May la— Nov. 12. 




107. WiLLuu AiTOU?ru8 Howell, Rama- 


110. Thouas Okahahk, of NanlcL 






FRAKoa, but now ,>f Suffolb-M,, Pall 








ofBDringsrordoo™. MayS.— Nov.3. 


mcnIB in passing boats and other 




108. Thuhas Hrnrv Rlcskll, Tooli'e- 


bodies from one level to anotber. ^_ 




coort, £nm£ Tube-miUior j far im- 


May 13.— Not. 13. ^^H 




prorenieDta in taabini wnlded iron- 






tubes. Maj 3.— Nov. 3. 






109. EiiMUiVDPaNTirEXjSlioe-lane, ZdiW., 


ralus to be added to wheeU to fsiiilii ^^H 






tatc the draft of oarriagea on tnrn* ^^^H 




in maldng and reflniiiR Bngnt. Moy 


pike and common roads. Hay 13.-. ^^^H 




6. — Nov, 5. For. Coaun. 






Leeds, York, Miuic-seller and nuunw ^^H 




Watcli-niaker t for improvtmi-nlB in 




watches aud other time-kecpera. 


bcturer of Piano-fortes, for fn. ^^H 




May 7.-N0V. 7- 


provemcnts in piono-fortea. May 14^ ^^^H 




111. John Elvbv, Caiiterljury, Kent, 










Bteom-euEines. BUj 7— Nov. 7- 


Cono., Engineer; for improvement* ^^^1 




lia. BL-irHKivHAWTHOHNTHWAiTK, Ken- 






dal, We,lP.., Weaver J fof «. new 


hlijiK cotton wool and other fibrona 






substances. May 17.— Nov. 17. 




in certain woven goods. May 7— 


123. Datio Fishbr, Wolverhampton, 




NoY. 7. 


Si^, Mechanic! for an hnprovemont 




113. Tbomas Taylor, Banbury, Oj:/., 


in stcam-*UEines. May 17.— Nov. 17. 
121. IIENBV VIalkbb Wooo, No. 29, 








improvcmpHtB in eoddleB tor riding. 


Aurtin-friara, £™rf., Mercluuit; for 




May 7.-NOV. 7, 














126. Jaues Brown, Esli Mills, Penny- 




horse collare. MayO,— Sov.fl. For. 


euick, N. B., Paper-maker ! tor im- 




Comm. 






116. John Hagus, Cable-at., WcUeloBo- 


fapor. May IB.— Nov. la 




aq., JlfWdj-., Engineer; foraninven- 




tion for raising water 1jy the appli- 






cation and arrangement of a well^ 


for obtaining power and motion to be 




known power from mines, excava- 
tions, holds of ships or veSBels, and 
other places wbere water may bo 






Vivm. May IB.— Nov. 18. 






127. PlBRHK BAHTHKiaMV GoiNreBRT D»- 




from accidental or natural causes, 


BAc, Brixton, Sarr., Civil-enginoer, 




and also applying such power to, and 


for impnivomenta in railways. Muy 1 




in giving motion b),certain machinery. 


lS.^Nov. 18. k^H 




May 9.— July 9. 


128. HaNHv Elkinoi'on, Bimunghom, H^H 
Warm., Gent.; for an improred ^^^H 




lift Richard W*ddino7t)n, and John 




HardmaN, Bradfoni, Tork., Iron- 


rotary steam-engine. May 33.— ^^H 




fouDders; for an improved metiiod 


Nov. 23. ^^ 




of makinj,' and constructing wheels 


12!). William Watson-. Leeds, York., 




tor railway carrioceB. May 10. — 






Nov. 10. 


hats, by the applicatioo of certain 




117. KKH,»an BiRKCT, Basford, Nott., 


cliemical matters never before applied 




Lace-manufncturer i fnr improve- 


to tliul purpose. Miiy 24.- Nov. 34. 
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RECENT RESEARCHES ON LIGHT. 




Pev branches of science liave undergone a more entire renovation of latC 
years, than tliat wliit:li relates to the phenoroena presented hy the subtile 
and my ateriouB agent, light, and tlie theoretical views hy which those phe- 
nomena ina; he explained. 

It is a somewhat remarkable feature in the history of physical optics, 
that the most complicated appenrances which experiment exhibits, are, in 
many instancee, among those which are the moat perfectly understood, ; 
explained on mathematical principles^ whilst some of the simplest kind, 
and which are everywhere iamiliar to us, are among the number of those 
which have long remained without illustration ; and, even now, have 
scarcely received any complete elucidation. There are few parts of the 
subject in reference to which the above remark has been more strikingly 
exemplified, than the phenomena and theory of prismatic dispersion. 

In attempting a popular sketch of the moat important points of 
ncent investigation connected with this curious branch of science, we 
shall find it necessary to' offer a few preliminary illustrations of the 
nature of prismatic dispersion; especially, as it is a point on which, evea 
among scientific men, very vague and imperfect conceptions have often 
prevailed. 

BF-FRArTION AND DISPERSION. 

The ancients succeeded in perfectly tracing the law and consequences 
of the refieclion of light ; the hiw, indeed, was so simple, (viz., that the 
angle of reflection is always e<|ual to that of incidence,) that to the mathe- 
maticians of antic[uity, it held out an inviting field for the appUcation of 
geometrical skill; which was early employed for tracing a variety of theo- 
rems resulting from that law, and when the first physical principle was 
established, the whole of " Catoptrics," was little more than a continued 
exercise of geometrical deduction from them. Not so with " Dioptri* 
or the investigation of the course and properties of Iransmilled light. 
was long, in this case, before the very first principle was discovered. 

That a ray of light, entering obliquely out of a rare medium, as i 
into a dense medium, as glass, or water, bounded by a plane surface, 
deviates from its previous rectilinear course, and takes a new, hut still 
rectilineaT, path within the new medium, was observed as the Auida- 
mental fact of dioptrics, long before any theory was imagined, by which 
it could be accounted for. What particular direction it would take under 
particular circumstances was also a subject of iiK^uiiy ■, -a-^d \t ■wwi i«rfv-s 
■Fed, that if a pe/pendicular to the surface \ie Vma^^fci i^aww 
" ' 2 B ^ 
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point where the raj falls upon it, its (bourse will atill c 

plane, but its deviation in direction will be of snch a bind that it falls 

nearer to the perpendicular than it did before. 

In the annexed sketch the ray r, falls 
iijion the plane Hurface of the dense medium 

the perpendicular p, that ia, forming a leas 
angle ^ with it, than that which it fonned 
before, *. Observers for a long time coold 
not discover anything in the way of a more 
precise relation, or law, than this. At 
length, however, upon the comparison of a 
f '}. number of observations, it appeared that the 

j " \ new angle p' (which is called the angle of 

i \ , refraction, as 9 is called the angle of jnd- 

V'' dcnce,) always bears a cert^n relation in 

magnitude to 9, and that its actual amount 
vaiics very cjiioiiieiably in different substances. In any one niedimn the 
angles are nrrf simply projior/ional one to the other, but bear a somewhat 
more complex relation, which is expressed by the trigonometrical law that 
their BINES are in a constant ratio. This law was discovered by Snell, 
(1619,) and is the foundation of optica. The absolute value of the 
constant ratio is different for different media, and is called " the refrac- 
tive index" of the medium. When the ray of light arrives at the second 
surface of the medium, precisely the same thing takes place in reverse 
order. Thus, if the surfaces be inclined to one another, the ray will 
undergo a new de^-iation at the second surface, which may augment its 
entire deviation from its original course. This will be evident by looking 
at the course of such a ray traced in the 
annexed figure 2, where the Eucces«ve 
angles are marked $^' p" (p'" and m ia 
a dense transparent medium Burrounded 
1 V iir > ow this medium m, with in- 
tluied surfaces as here represented, ob- 
viously forms a portion of a triangular 
^ pnsm and the deviation which a ray 
undergoes is thus magnified by its pas- 
sage through two inclined surfaces, so 
tb.it by this means we have the be« 
espenraental method of measuring the 
effect of refraction in different media. 

But it «as soon found, especially by 
this last modeof observation, thatbesides 
rfti lalion another phenomenon is pro- 
duced VIZ colour that is to say, that 
if a raj of ordinary i\hit( light enter a dense medium, it is separated 
into certain component parts winch give sensations of different coloun: 
Q a very small indeed quite insensible degree, at one 
two at mc\inei enrface^ aii in fig 2, it becomea per- 




re&actioB, hut 
I Sectly ronspicuoua 
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Tckere a very slight separatioa of the ray into c 

first surface, throwi them at different angles on the second, ai 

then still more deviated, but each by the samp 

inrariable law, and to a constant amount pecu- x 

liar to itself, to is the white light incident, r tliP n, 

red, w the violet, and g the green rays, ivith \ 

other intermediate tints, as they finally eiuerj;o \ 

from the prism. In other words, each of tln' 

primary component rays of light has a refi.ii- 

tion different from the others; peculiar fi^ 

itself; constant for the same medium ; and 

differing from one medium to another. Thus, t 

prisms of different substances refract the several %; 

lays in different degrees botb absolutely and ^ 

relatively. The general fact was the great 

discovery of Newton ; the particular variations 

in different subBtance.s have been traced by his successors. 

Newton observed, "that to the same ray erer belongs the same 
refrangibility," but he employed only prisms of flint-glass, and perhaps 
one or two other substances. His successors soon found, that among 
different media there existed a vast diversity in the extent to which tho 
effects were displayed. It had been already found that similar prismt J 
of different substances would 
produce a very different total 
amount of deviation : that 
is, they were said to havp 
different refrac.live powers ; 
thus, in fig 4, a prism is re- 
presented which prodm 
greater absolute deviation of 
the whole body of light than 
that in fig. 5. But it was not 
till some time afterwards dis- 
covered that the extreme rays 

of the spectrum are more widely separated, or there is a greater 
deTiation in some media than in others, as in the prism of fig. 
pared with fig. 4. This is called greater dispersive power: these two 
powers bear no fixed proportion to each other in different bodies, though 
it is true, among a considerable number of substances, that the i 
highly refractive are also the more highly dispersive ; but this is by n 
means universally the case. 

Besides these distinctions there was also another which 
rendered manifest as observation extended : viz., this ; that if two media I 
differed in dispersive power, they did not by any means cause th«.l 
different rays of the spectrum to deviate in degrees proporlional to thetl 
whole amount of disper- 
sion. Thus, suppose one 
medium, as iu fig. 6, caused 
I Uiegreenrayg, to takeapo- 
hMiliBD batfiray between the 
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(iiid If; anoAer 
medium fig. 7i nw^y ^^^ '' 
a position much nearer to 
the red, and a third, fig. 8, 
much nearer to the yiolet 
end of the spectrum. There 
exiat almost unlimited di- 
versities in the character 
as well as the maounl of 
dispersion in diiFerent suhstanees ; this was sometimes called " the irra- 
tionality of tile coloured spaces." 

The subject attracted the notice of several eminent philosophers, 
who deToted great attention and skill to determining by obseiration the 
amount and general character of the refraction and dispersion of a large 
number of transparent bodies. In this inquiry by far the most eminent 
for the extent and accuracy of Lis researches was Sir. D. Brewster; he 
devised the most ingenious methods of observation, and pubtiahed 
extensive lists and tables of the indieea of refraction for a long range of 
media, as well as of the differences in refinction between the extreme 
rays in each, and tlie ratio between this and the mean refriictionj that 
is, in other words, their dispersive powers. No one can even inspect the 
tables in which the results of his labours are contained, without a con- 
viction of the immense labour bestowed on the investigation, as well as 
of the curious insight which these very marked characters in different 
bodies, afford us of their specific peculiarities ; of the unlimited variety 
which pervades nature in these properties ; and of the extreme imper- 
fection of our present knowledge of the causes on which it depends. 



THEORIES OF I.IOMT. 

"When philosophers began to turn their attention to tlie theories whii'h 
might be invented to explain the phenomena of light, they were easily 
able to devise principles which sufficiently well account for the ordinary, 
simple refraction of a ray, on passing out of one medium into another, 
and even express accurately the law of refraction. The two great rival 
theories were those which are called the " corpuscular" or " emission' 
theory, and the " undulatory," The former was adopted by Newton, not 
as a real exposition of the principle of nature, but only as affording 
convenient mathematical methods of investigation. The latter was the 
idea of Huyghens, who illustrated it bythe lumiliar comparison of the 
circles which spread themselves on the surface of still water when a 
stone is thrown into it. In this way he conceived extremely small 
motions, or waves, to be propagated through an excessively rarefied 
medium, or Kther, which pervades all apace and all bodies ; these waves 
or pulsations, striking upon our organs, produce the sensation of si^t. 
The former, or corpuscular theory, supposed extremely minute particles 
shot off from luminous bodies in straight lines in ail directions.. Upon 
either of these theories it could be shown nfht/ a ray of light should 
deviate from its course on entering annw meivom.', hut u^pon the undn- 
I iatory hypothesis this was connecteA w^lV a -«\4i;t -ravine ^S -^■a-aoias-on.-. 
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and even in the hands of its inrentor, Hujghens, it had far outstripped 
the rival theory in its applications to important physical laws. 

When, however, the unequal refrangibililj of the primary rays of 
light waa established, both theories seemed equally at fault ; both 
seemed alike incapable of affording any explanation of the fact, eyen of 
the most general kind ; indeed, in the then stage of the inquiry, no 
explanation but the most general could have been attempted ; as no 
accurate knowledge of the facts, nothing like precise data, much less any 
mathematical laws had been obtained. Nay, even more than this waa 
soon apparent ; for the undulatory theory (as commonly conceived) not 
only did not expl^, but seemed absolutely contradictory to the fact of 
unequal re&angibility. Upon that theory (in its ordinary form), the 
equal lefrangibility of all rays was a necessary consequence. The rival 
theory was equally difficult to reconcile with the phenomena. But both 
theory and fact were as yet imperfecty developed. 

The grand step (in reference to our present subject) in the 
improvement of the former, was made by M. Cauchy ; of the latter, by 
M. Frauiihofer. Of the improvement and extension of the theory, we 
fear it would be an utterly hopeless task to attempt to convey any notice 
to our readers withiu the compass of an article like the present. We 
must satisfy ourselves by merely observing, that if the propi^tion of 
circular waves on the surface of still water be adhered to as an illHstra- 
/ion, 'the velocity with which these circles succeed one another will 
depend on the density of the medium ; and in the theory of light, the 
velocity with which the waves producing light succeed each other 
(though inconceivably great), is subject to certain changes, and is 
invariably diminished in more dense media. It is, indeed, owing to this 
diminished velocity, that refraction is shown to take place, and it is the 
measure of the refractive power. On the ordinary theory, whatever 
might be the lengths of waves, they would all have the same velocity 
in the same medium. M. Cauchy's grand improvement of the theory, 
consisted in so modifying it, that while it still continued to fulfil all the 
conditions it did before, it also assigned an explanation for a change in 
the velocity corresponding to a supposed difference in the length of a 
wave. 

Now, on the same theory, the characteristic difference of the several 
primary rays is, that they are produced by waves of different, but de- 
terminate, lengths. The relation, therefore, established by M. Cauchy, 
assigned a connexion between the velocity, that is, the refrangihility, of 
a ray, and the length of its wave, that is, its colour. 

The improvement in the investigation of the phenomena consisted 
in several particulars. In the first place; Dr. Wollaaton, in 1802, had 
pointed out, that when the spectrum is formed, taking a very narrow line 
of light as the origin, the coloured spaces appear crossed by several 
parallel dark bands. M. Fraunhofer, in 1819, without knowing of Dr. 
Wollaston's discovery, observed the same thing, but with much superior 
apparatus; and thus was enabled greatly to extend the minute knowledge 
of the nature of the phenomenon. Instead of a few, he found, by a 
I .lelescope, an almost infinite number of such lines or bands. What their, 
nig-lif be, (iierc was no means o£ conjccturvn^*, \i^\',^t'«ft-'i^ 
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of experimentB, they appeared something inherent iu the nature of 
light. Seven principal, and well-marked, linea, were fixed upon as 
identifying determinate points in the Bpeetnim, and were called the 
ttandard rai/s. 

DISPERSION. tOMFABISON OF THKOEY AND OBBKavATION. 

The obserrations of Newton and hia Buccesaors had hitherto referred only 
to the different refrangibility of what were termed, in a general way, the 
red, blue, &c., rays. These increased in refrangihility as we adranced 
towards the violet-end of the spectrum. The differences in the effect 
produced by prisms of different substances, were estimated generally by 
taking the refractire indicea for the red, violet, and mean rays: the latter 
only were observed; the extremes inferred and calculated. The deter- 
minations were necessarily of the most v^ue and uncertuin kind, since 
there was no preciaion in the definition of the rays. It depended only 
on the judgment of the eye to say (for example) how far the red shoidd 
be considered to extend, and where the yellow should begin ; and 
what point of the red, yellow, &c., should he taken as the point of 
measurement. 

Frannhofer, however, having obtained the means of more eiact 
definition, hy means of the fixed lines, proceeded to make use of them 
for affording a basis of exact measurement of refractive indices. He, 
accordingly, observed, with an extremely delicate apparatus, the deviations 
of these precise and well-defined parts of the spectrum, and thence deduced, 
by an easy calculation, the refractive index for each of the seven standard 

This he did for 10 substances, of which he formed prisms, viz.: — 
4 kinds of flint-glass, 3 of crown-glass, water, solution of potash, and oil 
of turpentine. These determinations are justly esteemed as amongst the 
most valuable optical data we possess; and it is, on aO hands, evident 
that to have such precise numerical results, is the first essential pre- 
liminary, before we can attempt any philosophical investigation of laws 

Further, there are several optical phenomena, by which not only the 
existence, hut even the precise magnitude, of the waves, or lengths of 
undulations, are determined. These had been assigned, in a general way, 
for the red, blue, &c., rays by Ncivton. Frannhofer determined them 
accurately for each of the seven standard rays. Now we thus possess 
two distinct sets of numbers belonging to the same standard rays, — theii 
lengths qfmaves, and tbeir refractive indices. And the first and ohTiooB 
question which arose, was. Can any relation he traced between these two 
series of numbers? The first are independent of all particular media; 
the second are different for each different medium. An inquiry, then, 
into any relation which may be found between them, would he the first 
requisite before we attempted to venture on any theory. 

Now such an attempt was made, in 1827, by M. Rudberg. He 

examined the sets of numbers given by Fraunhofer, and, upon trial, 

deduced a conjectural mle, or empirical formula, assigning an arithmetical 

relation' between the length of a wave and the refractive index. 

found tbRt (he calculated numfeein agieeA vet^ Atn^i ■wv-eo. -As 
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" throughout the whole of that particular serieii. These results, howeTor, ' 

were simply empirical and unconnected with theory, And it still remiiined 
to see whether any such rule could be deduced /Vom l/ieori/, which should 
stand the test of comparison with obaervalioa in the cases already deter- 
mined, and still more, in the Yost number as yet unexamined, but which 
constitute so fine a field for the researches of future observers. 

Now, from what we have already said of JI. Caucliy's investigation), 
it will be apparent that thty contain the germ, as it were, of such a ni" 
or formula. The deduction of it was suggested by Mr. Airy (n« 
Astronomer Royal), and developed by Professor Powell, iii some pap« 
in the Journal q/' Science, in ivhich he had given an abstract of K 
Cauchy's researches, and still more recently, in the same journal, a cor 
tinnation, containing the investigations of Sir W. R. llaniillon, to facilisj 
tate the application. 

By pursuing the calculations from every one of the cases determined 
by Fraunhofer, Professor Powell succeeded in verifying completely the 
theory, as Jar as those cases are concerned: the results are given i 
a tabular form, in the P/iU. Trans, for 1835, part I. Ten other cases ha 
also been examined experimentally, and, in each, the seven refracdn 
indices found, by II. Rudberg. These valuable data were also compare' 
■with theory, with as perfect success as the former, by the tame author, an 
the results are printed in the Phil. Trans., for 1036. Thusjbr 20 media, 
including a considerable range of refractive and dispersive potvcrs, afor- 
mvla deduced from the undulatory theory as modified bif M. Caucht/, it 
Jbutid to give a very close approximation belrreen the indices calculated, , 
and those determined by actual observation. 

Now, among these substances, the highest in refractive and dispersin 
power are by no means the highest in nature. On casting the eye ovwT 
such lists as those contained in Sir D. Brewster's optics (Cab, Cyclop.), 
or other works, it will be seen that tiiere are many media of dispersive 
powers, much higher than any of those above alluded to. Again, those 
who examine the mathematical formula will sec, from its particular form, 
that though it may apply well enough to low dispersive substances, it by 
no means foUows that it will hold good for those of higher power. It . 
therefore becomes a subject of the deepest interest, to carry on the 
research for those substances. The theory may yet have to be modified, 
before it can be truly applicable to the real case of nature in all its 
generality. The formula which has succeeded so well for the lower 
media, hay be only a simpler case of some more complex formula, to 
which it may be necessary to resort for the higher. All this remains 
to be investigated; and in this research Protessor Powell is now engaged. 
The first thing to be done is obviously to obtain good measurements of 
tiie indices of the standard rays, for the" several highly-dispersive media. 

No such determinations are at present known to have been made^i 
^ould any such bo ascertained, the publication of them will be a valuablo^l 
contribution. The last-named author has investigated a few. At the Di^ 
lis meeting of the British Association, he mentioned some results of t.l 
kind, which he had then obtained (confessedly only rough approximatioi f 
for the very highly-dispersive substances, oil of Cassia, oil of aniseed^ 

^^B^dmret of carbon. These were haidly wmfti'j o^ to\o.-^«K«Ha. 
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theory; but, as fiir as they went, there was a suflicieiit general accordance 
to render the fiirther proaecutinn of the suhjert u matter of the highest 
interest. In the way of this research there exist eonsiderable practical 
diificiilties. For example, the highett known dispersive medium, chroiaale 
of lead, in the purest form of crystallization in which it can be procured, 
it is feared, is nerer sufficiently clear and homogeneous to uiford such a 
prism af< wilt show the fixed lines: the best determinations we can obtoia 
will probably be but vague. 

Again, oil uf cassia has the property of totally absorbing the violet 
rays; so that that end of the spectrum is wanting in a prism, of this 
medium This is the case also with some other liquids. So long aa the 
medium is a transparent fluid, it can be easily examined, by being con- 
tiuned in u hollow glass prism. If it be eren semi-fluid, or of any su<:h 
consistency that it will easily take the mould of the prism, and retain a 
pellucid and homogeneous character, there is no difficulty in observing 
the deviations of the several standard rays by a graduated instrument. 
Solid substances, sufficiently clear, and cut with two inclined faces, may 
be used in the same manner, even if but of very small size. Many, how- 
ever, of the most highly-dispersive substances, are of such a nature as to 
preclude the application of this method ; and it is difficult to see how they 
can be subjected to examination at all. Tliose of them which can be 
dissolved in liquids, alter materially the dispersion of those liquids; but 
we are in possession of no principles on which to infer the amount of 
effect due intrinsically to the substance in solution. Solutions of the salts 
of lead afford good instances of this. 

The general nature and arrangement of the apparatus for these 
determinationa will be readily understood from the annexed sketch. 




For seeing the extreme rays of the spectrum the sun's light is 
that of the clouds suffices for the others. Hence the usual apparatus for 
a (by an inclined plane mirror) is 
the rays pass through a narrow ellt A, 
the liollow prism p, filled with the 
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throwing the sun a rays into a r< 
employed, which is represented at 
and at a considerable distance ^1 
medium under examination, whc 
snmll telescope /, with croaa-wivcs 
about the centre of the graAualfA 
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■ the spectrum r, v, is viewed by a 
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alight motions to adjust it to parallelism with the alit, and the position of I 
minimum deviation; the indications which measure the angle of deTiation J 
for any given raj, from the direction in which it falls when no prism sj 
interposed, are read off by two opposite v 

PROF£BSOIt WHEATSTOKk's 

FRAtmHoPEtt, in his original observations on the nature of the prismatic 
spectmm^ and the dark lines which inlermjit it, had remarked that the 
appearances were essentially different for light Jrom different noarce*. 
The eame thing hod be<^n still earlier noticed in the case of flnme hj 
Dr. Wolloston. The light from the main t>ody of the flame of a candle, 
received through a narrow slit, and examined by a prism of flint-glai^ 
gives only one bright line corresponding to the line t> in the solar spec- 
trum: but when the lower or blue part of the flame is used, the appear- 
ance is that of several coloured hands, with wide dark intervals. Frann- 
hofer found the light of the moon and Venus give lines exactly the lame 
as those of the sun : the brightest fised stars produced others peculiar to 
themselves. And electric light again had a number of bright lines of a 
very peculiar kind. To extend this series of results in certain highly- 
interesting eases was the object of a number of experiments lately carried 
on by Proi'essor Wheatstone of King's College, London. 

He examined, in all cases, the spectnim formed hy a prism of flint- 
glass, by means of a small telescope; and varied successively the source 
from which the light was obtained. He repeated Fraunhofer's observa- 
tion on the electric spark, and found that according to the different nature 
of the metals from which the spark was taken, the bright lines varied in 
number and position- When the spark was produced between two dis- 
similar metals, the lines belonging to both were simultaneously seen. 

He further prosecuted this research by examining the light of the 
Voltaic spark taken between different metallic wires, connected with a 
powerful battery, and found a number of curious distinctive pecuharities. 
Jn general they were essentially different from those which mark the 
results derived from common electricity. 

When the source of light was the luminous line obtained &om the 
electro-magnetic spark, Mr. Wheatstone observed a variety of new and 
singular facts, These were principally elicited by employing different 
metals in the combination, and it was found that, according to the nature 
of the metal from which the spark immediately emanated, the spectrum 
formed was different in several remarkable particulars. In all 
however, where electro-magnetism was employed, the spectrum presented 
this peculiarity; instead of a continuous succession of tints or coloured 
spaces, interrupted only by the faint dark bands which are seen in the 
ordinary spectrum, it was in all these instances completely interrupted ' 
broad dark spaces, so that it was, in fact, reduced merely to a ci 
nnmber of isolated narrow bauds of light of diflurent colours, at 
distances from each other. The nature of these bands, and their intervals, 
were the subject of accurate examination and comparison in Mr. Wheat-; 
stone's esperiments. 

_ When the mefal employed was mciiiUJ^*, M:■^e■ft\«\^^.^i'^w^.'*. 
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None of these corresponded to tlic red eud of the spectrum, the 
first or loweat being orange and double, then green ; next blueish-green, 
double ; tben purple and violet. The spark taken in the same manner 
fi'om zinc, cadmium, tin, bismuth, and lead, in a melted state, gave 
rimilar results ; but the number, position, and colours of the lines, raried 
in each case. The appearances were found so distinctly characterized 
that this method affords means of immediately detecting the presence of 
any particular metal. The spectra of zinc and cadmium are marked by 
the presence of a red line, which is wanting in all the others. 

In all these cases the spark was produced (aa we stated) from an 
electro-magnet : when the spark of a simple Voltaic pile was taken from 
the some metals, still in the melted state, the appearances were found 
precisely the same. And tliey were accurately compared by being yiewed 
through a telescope furnished with micrometer-wires. 

The Voltaic spark from mercury was taken successively in the 
-ordinary racuum of the air-pump, in the Torricellian vacuum, in carbonic 
'id ga*, &c. J and the same results were obtained as when the esperi- 
ment was performed in air, or in oxygen gas. Hence an important 
inference resulted, viz., that the spark, and the modifications in the nature 
of its light, were jiol due to ctrmbusiion of the metal. By way of further 
elucidation of this point, Mr. W. examined by the prism tlie light which 
accompanies the ordinary combustion of the metals in osygea, and by 
other means, and found the appearances totally dissimilar to the above. 
He concluded, therefore, that the sparks cannot result from the combus- 
tion of the metals employed in the Voltaic combination, but rather from 
a portion of the metallic conductor, which is carried off by the electric 
discharge, and ignited. 

In the foregoing sketch we have not attempted to advert to those 
very extensive and profound researches into the mathematical part 
of optics, which have been carried on by Sir W. B. Hamilton, 
Astronomer Royal of Ireland, and by that highly-gifted individual, 
Mr, MaccuUagh, of Trinity College, Dublin, whose recent elevation to 
the Chair of Mathematics in that University, affords so grati^ing an 
instance of the recognition of distinguished merit, and promises so 
Taluable an accession to the scientiiic efBciency of the institution. This 
gentleman, at a period of life when most mathematicians are but com- 
mencing their studies, has already enriched the theory of light with some 
most important investigations, for which we must refer our readers to 
the Trajtsactions of the Royal Irish Academy: in whose volumes the 
papers of Sir W. B. Hamilton are also contained. 




In our firat number we giive an account of the progrei 

this interesting subject. We remarked how rapid its 

of late years, compared with the almost entire neglect it had experienced 

in past times. Tliis advance has continued; and even during the short 

interval since our former account appeared, some important additions 

have been made. 

Both Mr. Lubbock and Mr. WLewell have produced additional 
papers on this subject, containing, for the most part, the details of a 
vast mass of observations of the tides, especially at Liverpool, with the 
calculations necessary for compering them with theory. 

The general theory we attempted to explain, as far as it admits of 
popular exposition, in our first number. Its main feature is the deter- 
mination of the position which the waters of the ocean would assume 
under the united influence of the attractions of the solid earth, of the 
sun, and of the moon; and in which, under the joint influence of these 
forces, they would be in et[u'dibrium. Hence, it is designated " tke 
equilibrium-IAeori/." The vast variety of modifying circumstances which 
produce so great a diversity of eHects in the course of the tide-waTes, as 
conveyed into the different smaller seas and channels, are, of course, to 
be ascertained only by careful observation. But the general nature of 
the effect they produce, must be taken into account in following out the 
principles of theory into all their ulterior consequences. By investiga- 
tions of this nature, compared with long-continued series of ob- 
servations at different stations, we are enabled to decide whether the 
equilibrium-theory is a sufficient and satisfactory explanation of the 
actual phenomena of nature. The general agreement between theory 
and fact has been already noticed, as quite sufficient to warrant us in 
recognising these as the main causes to which the effect is due. 
But there still remained many lesser details to be followed out. Now 
these have been recently the subject of examination; and Mr. Whewell 
has succeeded in reducing to an exact comparison so large a mass of 
results, that little doubt can now remain as to the competency of the 
theory to explain even the more complex modifications of the phe- 
nomena. R«curring, then, to the principles fully explained in our 
former paper, we may fairly presume that we shall be intelligible to 
readers, in the use of the terms employed in these investigations; and 
shall deem it needless to offer any further illustrative remarks, but at 
once lay before them the following brief abstract of the couclurions at 
which Mr. Whewell has arrived. 

MB. WUEWELL's ItECBNC RBSBARCHES OH IHB TIDBB. 

The results of the recent researches upon the tides has been to show 
that the circumstances of the phenomena may he most simply repre- 
sented by means of the equilibrium-lheory. 

If the waters of the ocean had at every instant the form of equi- 
librium, wliich would result from the joint attraction of the sun and 
moon; and if the earth were to revolve on. ita q,ua, V^«t« V4ci'£&.i«>!^s-, 
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in large seas, a tide at every place twice a day. Tlie liigli water would 
occur at a short interval before -or after the moon's transit; and this 
interval, and the height of the tide, would each go through a cycle of 
changes in the course of a semi-lunation. 

But actually, the tides at eveiy place liappen as if the form of the 
waters was behind this equilihrium-form, both in longitude and in lime. 

The actual form follows the equilibrium-form at a certain distance 
in longilude; and hence the tide does not happen at the time of the 
moon's transit but a few hours later: this distance is the relroposilion in 
longitude. 

The actual form threes with the equilibrium-form, not at the 
moment., but at a certain antecedent moment ; and hence the highest tide 
is not at the new or full moon, but a day or two later. This interval of 
the two moments is the relroposition in time. 

The changes in the intervals of the raoon's transit and high water, 
during the cycle of a semi-lunation, and the changes in the heights of 
high water during the same cycle, agree to a remarkable degree of pre- 
cision with the equilibrium-theory ; that is with the equilibrium-ibrm 
thus relroposited. 

The changes thus spoken of, are those which belong to a mean 
parallax and declination of the sun and moon 

But by recent examinations of tide -registers, it appears that the 
effects of changes in the parallax and declination of the moon may also 
be explained with great accuracy by the equilibrium-theory. The fol- 
lowing propositions have thus been established. 

The interval of the tide and moon's transit is alfcctcd by changes in 
the par^lax and declination of the moon, according to the same law, 
and by nearly the same quantity, as it would be in the equilibrium- 
theory. 

The height of the tide is affected by changes in the parallax and 
declination of the moon, according to the same taw, and nearly by the 
same quantity as it would be in the equilibrium-theory. 

With this additional change : — 

The Retroposition in longitude undergoes a small alteration, which 
is proportional to the cffiict of the change of the parallax, and also a 
small alteration, which is proportional to the effect of the declination. 

The retroposition of the tide in time also undergoes a small altera- 
tion of the same kind. 

According to the equilibrium-theory, the two tides on the same day 
should differ by a diurnal inegualily, both as to their height and time. 

This diurnal inequality had never before been introduced into 
tide-tables. But Mr. Bywater, in liis Liverpool Tide-table for 1836, 
has obtmned from a collection of observations, the amount and law of 
this difference, and has made use of it in calculating his tables, so as to 
render them more exact than before. 
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emplayed by the QovemtneDt in making > Hap of tho diflereQl ProvincM al 
the Republic. 

[Fnm a Onretpondeitl in South Apteriea. | 

The small town of Caripe is situated in laC. 10° 11' 14" N., and loi 
3° 3" 45* to the east of the meridian of Caracas, in a ToUej formed b«1 
the waters of the Eivor Caripe, which flow from the summits of ' 
PuTgatorio, Ouncharo, Periquito, the table-land of the Guardia de I 
Agustin, and the peaks of Caripe. The vale is at an elevation of 961 
raras (Spanish yards) above the level of the sen, enjoying a moderate 
temperature both in summer and winter, during which seasons the 
thermometer is commonly from 18*^ to 20° (centesimal). The wild 
camomile, borraja, mint, and tobacco, grow; also fine cabbages, garlic^ 
fennel, and onions, together with exquisite colTee; in fact, die onlvt 
thing wanting to make this little valley extremely rich in every way, if' 
a Creole population, — at present, it is solely inhabited by Indians of the 
Chaimar nation, who have not yet been able to abandon their native 
character for one more active, that might render them more useful to the 
state, by destroying that inflesihie apathetic indifference, which will not 
allow their participating in the more civilized benefits, as well ae 
prosperity, enjoyed by their fellow-countrymen. 

The village consists of a few miserable straw huts, of a small 
church, together with one or two long lines of hovel adjoining to each 
other; the whole covered with tiles, in consequence of having once been 
the residence of Capuchin missionaries. In this primitive monaatery 
was a chapel, now in ruins, the iront walls of which now only remain. 
The view from this spot is not unpieturesquc. The small river of 
Caripe, bordered by innumerable trees, flows in a narrow bed and 
serpentine direction (from W. to N. E.) through the valley, ultimately 
pouring its waters into the river St. John; when thus uniteJ, they 
become tributary to the Golfo Triste. To tho north frown the highlanils 
of San Bonifacio, joining those of Guacarapo, surmounted by an enor- 
mous mountain. To the west rise those which encircle the Table-land 
de la Guardia de San Agustin, and also those which unite with the 
chain of the Guacharo, over whose summits towers the naked peak of 
" El Purgatorio," elevated 1852 varas, based in the bosom of a thick 
forest, which extends itself nearly to Santa Maria; at some distance on 
the opposite side, rise several isolated conical-looking rocks, almost 
inaccessible, forming the barrier that divides this valley from the waters 
which flow to the south, and unite with those of the river Quarapiche. 

On the 1st of February (1835), I arrived at Cumana. The 
second was. passed in making several observations, whilst, in the mea^ 
time, twelve Indians had proceeded towards the skirts of the hi^h las 
of " El Pmgatorio" to cut polraa (0EdledPa\mVc\ie^,\iiOTi.iCT W^iivwi-^ 
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the flambeaui intended to light us whilst risiting the cavem. 
following was the phin adopted. 

Tlie palm-tree in question commonly grows to the height of twenty 
feet, having leavea like that of the corozo, and its hark, like that of the 
wild cane, is without thorns, but possesses an infinity of knots, which 
however do not interrupt the vertical and straight direction of the fibres 
within the body of the tree. These palms are generally from three to 
four inches in diameter; and on the bark being taken off, their trunks 
were split from top to bottom {following the direction of the fibres), 
into pieces of about two yards in length, and lialf an inch in thickness. 
This operation done, a fire was kindled, formed of a quajitity of 
fegots ; upon it several pieces of wood were laid, supported by forked 
sticks, and the whole of them became perfectly dry in loss than twenty- 
four hours. Each of the palm-slips were then placed between some of 
the before-named pieces of wood, in order to form the required flam- 
beaux, which, when completed, might be nearly six inches in thickness, 
the whole was bound together with a few turns of the bejuco (a rope- 
like runner). One of these torches would hum for nearly an hour in 
flie cave, spreading a great light; and that without giving any bad 
Bmell, notwithstanding it emitted aa much smoke as any other wood 
generally does. 

On the 3rd, our party set forward to the Gave. It is two Colombian 
leagues to El Poniente, following the edge of the high-lands of the 
Guacharo across a plain, on our way we crossed three times the small 
river that flows from higher grounds, which is the only stream that 
passes near the Cave, where it narrows exceedingly between the base of 
the Guacharo and the Periquito; the road here is bad and rocky, and 
also traverses a thick wood. Suddenly the entrance of the great cave 
opened upon us, where we found the Indians busied in preparing the 
flambeaus. 

Our instruments consisted of a thermometer, a compass, a sextant 
and stand, chronometers, and a barometer. We took a cord of 20yardsin 
length, and began our measurement from the entrance of the cave I am 
about to describe. It was at half-past eight in the morning we entered 
it, and we re-issued from it at a quarter-past eleven, after getting well 
soaked in the stream that flows through it. At mid-day I took a solar 
observation at the mouth of the cavem, to ascertain its longitude, latitude, 
and elevation above the level of the sea. 

The cavem of Guachara is situated in the bosom of a mountain 
from which it takes its name, at an elevation of 1739 yards above the 
level of the sea. The Guachara is composed of an alternate secondary 
formation of calcareous rock, and occasionally argillaceous chalk, and 
other calcareous alpine masses, or like those of Mount Jura: the moun- 
tain's exterior appearance is round aU the way to its base facing the 
east and south-west. Its northern flanl< rests on the table-land " de la 
Guardia de San Agustin," and to the north-west it joins the dark range 
of the " Pnrgatorio;" to the south it presents a base steep and rocky. 
Oa ]o6kijxg on the huge elevation in question from this spot, for about 
two-ibirds of its height it sIiqwb a riige eiAwtiV'j coveved with long 
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i of rock rising vertii^ly in different gronpe: the crown of the 
mountain preWnta notbing but nuked rocky precipices, broken into 
huge rarines, filled with slimbs and stunted trees. 

If enorniously-apacioUB caves ninik the general character of call 
reous mountains, it is therefore nothing so very extraordinary 
one so extensive abould be found in the heart of the *' Guochara,' 
This cavern is in latitude 10° 1 1" N., and in longitude 3° 32" E. of 
meridian of Caracas. Its elevation above the level of the sea, 1170 
yards, — consequently higher than Caripe by 229 yards. Its inouth 
fronts the S. S. W. forming an opening of 31 yards wide and 28 high ; 
and its intricate windings follow a direction to the N. N. E. The 
appearance of the cave presents to the eye a complete arch, opening on 
to a wide ravine running directly from it westward; at a fow paces 
distant rise piles of petrifactions, forming countless grottoes, stretching 
away in the line of a vast amphitheatre, till lost on the great pi 
amidst its marshes and aquatic plants that crowd in rank luxurii 
over its surface. 

From the arched roof of the cavern hang large masses of ancient 
stalactites, both great and smalL some from 12 to 14 feet in length, and 
from 3 to 4 in thickness; many are sharp-pointed, some oval-shaped, 
others spherical; in fact, the whole so beautifully put together, they 
might be taken for the most perfect work of art, instead of the effects of 
petrification. We advanced 115 yards, where the bottom of the cave 
then became somewhat muddy: it was here not more than 25 in width 
and 22 in height, still holding the same general direction, as well as 
form. We had hitherto only carried one torch; but on arriving at 175 
jrards, the obscurity became so great as to compel our lighting four 
others. Whilst thus occupied, our ears were suddenly assailed by the 
noise of the Guachara birds from the deeji interior of this gloomy place. 
The first saloon, if so I may call it, is divided in the middle by a lai^ 
mass of petrifaction; and from the point to wliich we had arrived, 
branched off a second way, resembling, to every appearance, the one we 
were now exploring: here vegetation ceased; the whole surface of the 
cave's bottom was covered with rotten fruit, called malaca, eaten by the 
Guacbaras. This fruit is of a red colour, the produce of a tall straight 
tree growing on the neighbouring mountains; and it is only during the 
night that these birds leave their dark retreat in search of it, in order to 
feed their young, safely nested within the rocky bosom of the earth. 
It would seem that, when the bird has digested the pulpy part of the 
fruit, it returns the seeds of it, after their having remained a certain 
time in the stomach, from which, the Indians say, they acquire a par- 
ticular virtue, as a remedy for spasms, cholic, and intermittent fevers. 
At certain periods the natives gather these seeds, string them, and hang 
them up in their cooking-places, because the smoke dries and preserves 
their medicinal properties, — two or three of the seeds mashed, or well- 
bruised, put into tepid water, form the dose to be given. 

We continued our observation and measuring; advancing, whil 
the affrighted and restless Guacbaras flew screaming in myriads abm- 
onr beads in the obscure arch of the cave. At t\wi diata.iu^ ^1^% -^' 
|^»»^ began to rise at an angle of 2,1, over \ietv\&e&. ciica.tft'S'oa tw' 
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whose ledges were perfectly honey-conilipd. At 325 yanls we descended 
a little OTcr an easy slope of soft earth, formed from the decayed deposits 
of the fruit on which the birds had fed, as also from the inunense qiiaii- ' 
tity of the dung created by them ; so abundant were they at this spot, 
The colours of the " Ouachara" are equal in beauty to those of the 
" Guacharaca," in the plumage of them arc seen several white circles — the 
head reaemblea that of the " Guard a-camino," witli a sullen melancholy 
look in the eye — it makes a noise hke a roaming cat, screaming even more 
sharply. We here ibund a sort of primilive ladder — a fixture, left by 
the Indians — serving as the means of taking the young birds from their 
nests for the sake of their fat. It consisted of a stout and long pole, of 
the^Mataca" tree, placed almost vertically, and supported at the foot 
upon several pieces of wood, held fast by four stakes — the top rested 
against an incrustation of the cave — the pole had various cross sticks at 
certain distances, serving as rests ibr the feet of the mounter ; at the 
upper extremity was firmly attached a '^ bejuco" and additionally so, to 
the more solid of the petrifactions, forming a sort of cord, stretched 
beneath, and not very distant from the orcb. The Indian, after ascend- 
ing to this part of tlie machinery, places his feet (like a rope-dancer) on 
the bejuco, guiding himself by one of his hands, grasping the projecting 
incrustations ; and with the other, on reaching a nest, draws forth the 
young birds. The month of June is the period for collecting the 
Guachara fat, which is estracted by fijing the little creature. What is 
produced by ibis operation, is like the most exquisite and delicate-tasted 
butter. 

The cavern maintains an almost equal direction, as also height and 
breadth ; nor does it vary much even at the numerous points where the 
fantastic incrustations and stalactites rise so multitudinously. Veins of 
gypsum are found with those of the calcareous formation of Jura, or with 
that of the Alps. Sometimes these two formations are together, some- 
times separate ; and often repose between the Alpine calcareous forma- 
tion and the argillaceous chalk — The branching subterraneous hollow 
before mentioned, as branching off to the right, we again met with crossing 
the cave ; but within a short distance, both it and the stream of our own 
became lost amongst masses of petrifactions ; and from a distant roaring 
noise, it seemed as though the waters of the cavern bad accumulated, 
and were rolling over some awfiil precipice, forming an invisible cataract. 
The temperatureof the air, in this place, was between 18.5° and 19 centesi- 
mal, whilst the external atmosphere of the cave was at I7'fi°,and within the 
month we left it at 18°. The celebrated Baron Humboldt, in the month 
of September, 1800, found the air of the cave 18.4" and 18.9°. The 
external air at 16.2° — within its entrance at 17.6°; and on putting 
the thermometer in water, it stood at 16.8°. lie adds that these expe- 
riments ofier great interest, when it is considered that heat always main- 
tains its equilibrium, between the water, the air, and the earth. I put 
the thermometer into the stream, where it disappeared, and it gave a 
difference of 2° colder than the air. 

On arriving at 670 yards, the ground took an inclination of 60°. 
b Beyond tiisdistanceHumbolAt WiTio(Tfiw«^4e4--^o'Oiaiu^tiyaii«uii»oe ■ 
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The frighful aspect of the cave liad so filled them with ideas of terror, 
well as the loud scrceuhings of tlie millions of birds ; but nborc all, tlief 
were horror-stricken, liy au impression that this dark and dreary spot had of 
old become the refuge of their persecuted forefathers; and fostering such 
fears and thoughts, they would go no further. But the Indians of the 
present day are not quite so nervous or sentimental, therefore they fol- 
lowed my steps without hesitation. We scrambled up some of the 
honey-combed rocky masses, closing the ascent at 632 yards; — here the 
cave is not more than ten wide and about 12 in height, the general 
direction the same as before. We soon re-met with the before-named 
ravine, or hollow, nnd followed it, until stopped from advancing further, 
by masses of pyramidal and vertical petrifiictions. Having now reached 
to 647 yards, our obstructed way suddenly took a turn to the right, nar- 
rowing amongst a confusion of columns, — small cavities and crowds of 
stalactites and stalagmites rising in chaotic masses on every side ; 
swarming with Guacharas, whose diabolical noise is iaconcciTable, aa 
well as indescribable. We pursued our way to the right through the 
tarine, which was covered with the pulverized dung of these birds; it 
gradually and almost imperceptibly took an upward inclination to a 
point, where the cave became only 23 yards wide, but preserved the 
usuaI height, presenting the most grotesque and singular forms of petri- 
luctions in all directions. At 885 yards the ravine became narrow 
indeed, go continuing to 950, when it suddenly came to an ascent on 
an angle of 70°, the way difficult and interrupted by great stalactitie 
masses. 

The Bishop of Guayana, according to Humboldt, only got as far as 
this point, and there seems no doubt of his fully believing that the cave 
terminated here ; and the Baron was of opinion it did not exceed 
1088 yards in extreme depth. Beyond this spot the Indians of that 
period never hod been, it being the last place where the Guacharas were 
taken. Wc mounted several heaps of petrifaetions, nearly touching the 
roof of the cave, but coidd not discover any further outlet whatever. I 
looked at the barometer and found we were now 225 yards above the 
level at the entrance of the cavern. Somewhat to the cast, at the foot of 
these steep masses of petrifaction, I met with an oval-formed well, whose 
diameter was from two to five yards, and in depth ten, having its sides 
perfectly vertical ; by the aid of our torches we were enabled to perceive 
a narrow cave, taking a northern direction. We at first thought of 
takisg the Indian wooden ladder, in order to lower ourselves into it (for 
it sunk like an abyss), should we not find any other arched chasm that 
might conduct us to our former ravine, which we had lost amidst the 
multitude of yawning cavities that presented themselves on all sides. We 
retomed, therefore, carefully examining every opening for full 25 yards. 
We found one, not more than a yard in width and height, inclining to the 
eastward at an angle of 45°; its floor was covered with pulverised dung, 
and marked with the footsteps of animals, which at the moment we 
could not rect^niae as to what kind, but shortly afterwards they proved 
to be those of lapas. I asked the Indians whether any of them hi 

K"'"''"''ded lower down this cave, but they s^d no, iVvetrfott 
r guides. I then took myself one o£ the torcVea, aivi «' 
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within this narrow passage, and continued creeping for some six yards, 
when it widened to twelvp, and I was tlien enabled to get on mj feet. 
A few of the party soon followed me, and as we advanced, the cave grar 
dually augmented in size, as well as in declivity. At 25 yards we again 
re-met our sought-for ravine. The Indians who bore our store of flam- 
beaux and ropes had not come forward with us; therefore one of us 
(the Alcalde) returned, and prevailed on four of them to follow down, 
leaving the rest with only two lights, to find their way back. 

We pursued our way through this newly-discovered cave ; finding we 
had good store of torches, both for going and returning, we advanced with- 
out hesitation — the way was very narrow, with a stream of water rumiing 
through it, about four feet deep, over a soft and miry bottom ; the sides 
Steep and slippery, which rendered it difficult for us to keep safely on 
their edges. Everything here bore a totally different aspect to what we 
had seen hitherto — no stalagmites, no stalactites, nor incrustations of 
any sort — nothing either of a calcareous or gypsum nature existed ; but 
one mass of argillaceous chalk, whose solution quite discoloured the 
water, formed this subterranean branch — not a trace of a bird could be 
discovered — the most deadly silence reigned ; in fact the water stole 
away without a murmur ; here the cavern was no more than 4 yards 
high and 12 wide. We continued along the edge of the stream with 
Some degree of difficulty, for about 50 yards, having no other path to 
take ; and here it was yet worse, becoming only a passage of 2 yards in 
width, and from 2 to 3 in height, having the water up to oui waists ; 
the bottom gravelly. Thus marching, we proceeded for 25 yards, when 
our passage began to widen to 3 yards, and elevate to 5. We held our 
way on the canal or stream for 125 more : here we were stopped by the 
water forming a sort of well, two yards in depth, four in length, and two 
in width — a small and very narrow opening showed us where the stieam 
left this tiny lake. Any ftirther examination would have been useless, 
in the attempt to pursue our way further up this uncomfortable branch 
of the great cave ; up to this point it ran 225 yards. Here the thermo- 
meter stood at 19° 4", and when immersed in the water 18° 5". We 
now returned, and at 25 yards met with a nearly vertical fissure, of about 
2 yards in width, from which trickled water ; its direction was N. N. W. 
On entering it, for about 5 yards, it widened, rising on an angle of 45°. 
We passed over a calcareous and gypsum kind of path, not wanting in 
incrustations, and ascended for nearly 12 yards, when instantly the 
chasm narrowed in every way so considerably as to render it impossible 
to stand upright, and therefore we were compelled to creep on our hands 
and knees. But what was our admiration and surprise, when after three 
yards more, we suddenly rose in a magnificent saloon, containing three 
enormously- wide arches, one towards the south, another towards the 
west, and a third towards the north-east ; here the hidden wonders of 
the earth were presented to us in every kind of the most beauti^ petri- 
iactions. The whole of the arched roof seemed to he of ciystal, cut into 
the most exquisitely-fantastic and wonderful work the human taste can 
imagine; there were pendent stalactites as singular in their forms, at 
they weie briiJiant in their com^oBition. CoWta-na, ^-^iMwlda, obeUsks, 
white and silvery-gray, with a, A\vera\Vj cS ^i^ty.cra\%'(iiiKv?^-tBSiCT^S«MU^ 



aaaembl^e of works in alabaster, lirouze, tlie purt'st marbles of variouk 
colours, sprinkled witli dmmontis, whoev lustre shoue resplendent wfien- 
ever the light of our torches fell upon them. The floor of this enchanted- 
lookliig spot was covered with the most curious petrifa<:tioiu, many 
reallf beautiful, whose points and regularity of sides could scarcely be 
surpassed by the most esquisite-formed brilliant. All the petriiactionB 
were recent, and all presented an assemblage worthy admiration. In the 
middle of this splendid saloon, arose on semi-circiilar steps, a Nort of 
tomb, resplendent as silver, and spotless as alabaster, about 3 yards in 
height, like a circular temple, formed in excellent proportions, termi- 
nating with a dome so perfectly shaped, that the most able architect 
could not have traced it with more exactness. On it rested a globe, 
surmounted by a small broken pyramid ; to the left of this self-built 
edifice, rose two colums, not unlike those of the Ionic order, and so 
inimitably matched, that design, and not accident, seemed to have been 
the feet; they supported an arch, which together presented a bautifiilly'. 
simple portal. The capitals and pedestals were of a brilliant silveiy 
gray, whilst their shafts were white as snow ; on the opposite side stood 
nuniberless pillars, bright in the same colours, without order, presenting 
to the eye a vast saloon, filled wilh the moat splendid crystalhzed 
stalactites. 

Every one of us remained gazing in silent ecstasy and surprise at 
these extraordinary works of nature. The Indians were scattered here 
and there, apparently immoveable, lost in admiration like ourselves, 
holding in their hands the blazing flambeaux, whose light beamed forth 
in various directions, displaying olijects truly worthy to be described by 
a raaster'pcR, and which no human pencil could possibly imitate, — the 
reflected brilliancy darting from the forest of pillars wherever the rays of 
the torches felt, the deep shadows enshrouding others, and the gradually 
dimming forma of hundreds more, losing themselves in the blackest 
obscurity; finally, the smoke rising perpendicularly, in volumes, towards 
the raulted roof of this noiseless cavern, — all, all seemed as though we 
were spell-bound in some enchanted mansion. 

After examining this wonderful ly-singular scene, we took a north- 
easterly direction, over some semicircular steps, which led us into the 
midst of crowds of stalactite and stalagmite columns, where we beheld 
all the different stages of petrifiiction and incrustation, from its first 
formation by the falling of each filtered drop, impregnated with muriate 
of gypsum, to its accumulated and solidly-fantastic figure. The height 
of this beautiful cavern is 18 yards by 14. Here we found no birds 
whatever; all was still as the tomb, and solemnly inviting to meditation. 
We contiuued advancing, still in ecstasy at its varied beauties and 
wonders, for 125 yards, where its vastness terminated; but still it as 
curiously continued rapidly diminishing, to an extreme narrowness, 
crowded up with every description of columnar petrifaction, besides an 
infinity of cavities and dark holes on each side. Notwithstanding the 
confined way we had got into, we persevered, going forward 
hands and knees; ten yards, however, of this, put a stop to any furlli 
advance. We were compelled to return, a»i ioWo-fltii "Cut ia.-i<i Vj' 
At 30 yards we met with every Vrt\i o^ s\s\a.i<Y\fe '■««(;?*«», 
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therefore returned again, and tried our lietter fortune to tlie Bonlh. 
Here we found vast jnassea of fallen incrustations. One enormous 
single column of a great lengtU had given way, and was leaning on 
groups of truncated pyramids, at an angle of 45°; it seemed ready to fall 
upon us: the base on which it poised was an enormous petrified mass, of 
six yards in height. This branch of the cave rose considerably, and was 
based on broken calcareous rocks, which after an advance of 40 y^rds, 
became nothing more than a simple irregular cavern. From the position 
and direction of this subterraneous branch, we were of opinion that the 
oval well we had left in the grand hollow of the cave, at 950 yards, in 
whose depth of water was observed a small grotfo towards the north, most 
communicate with the present; difficult certainly to he traced, in conse- 
quence of being hidden amongst the rocky projections described above. 

We must therefore consider this extensive cave to be divided into 
three branches; the principal branch of which, 973 yards, is composed of 
ancient petrifactions, and inhabited by those nocturnal birds from which 
it takes its name. On turning back again for 25 yards, the second 
branch is met with, composed of argillaceous chalk, become hard from 
the constant action of the stream flowing through it, without birds, or 
any other living animal whatever; its length is 225 yards. On return- 
ing, as in the other 25 yards, the third branch is met with, inhabited by 
lapas*, being 135 yards in length, and certainly is the most beautiful 

Eortion of this extraordinary subterraneous wonder. Hence, these three 
ranches united, form a. total of 1 285 yards ; and the cave of Guachara 
doubtless ranks as the first of nature's singulaririea of that class — at 
least, known in Venezuela, and perhaps in both worlds. 



ON THE COREECT MODE OF MEASURING ALTITUDES. 

In our last paper we showed that it was of considerable practical im- 
portance to be enabled to ascertain, without any gross error, the altitude 
of mountains, in order to the determination if tlieir cultivation would be 
profitable, or if their summits soared to a height beyond the limits of 
luxuriant vegetation. Besides this, there is nothing that would tend 
more to correct our ideas of physical geography, than to have the 
principal mountains in all countries measured with a tolerable degree of 
precision; and that the measurement is easy we will now attempt to show. 

The different methods that have been adopted arc the four foUoiv- 
ingr — Ist. By instruments capable of measuring vertical angles, or geo- 
metrically, 2nd. By means of the barometer. 3rd. By the temperature 
at which water boils at the base and summit of a mountain. 4th. By 
ascertaining the temperature of springs upon the spot, whose height is to 
be ascert^ned. 

1st. The first method is botli tedious and liable to several inaccu- 
racies. A base-line and two vertical angles must be measured, and it 
will be found that, even with, the best instruments, under the i 
" An anVmal. o( ttve Vaw lu 



favourable circumstaticea, and with the most practised observer, the 
determination of minute vertical angles is, from the influence of horizon- 
tal refraction, liable to much unccrtaintj. Besides, when the vertical 
angles are ascertained, a knowledge of logarithms and plane trigonometiy 
is requisite, to ascerlain the altitude; and although the calculation, to 
the initiated, is extremely easy, to those to whom our paper is addressed 
it would perhaps seem to be both intricate and involved. 

2nd. Torricelli, the celebrated pupil of the " starry Galileo," had no 
sooner made the important discovery that the column of mercury ii 
sustained In the tube, now called a barometer, by the pressure of the atma< 
sphere, than the famous Pascal subjected Torricelli's esjilunation to the 
severe test of measuring the height of the column at different altitudea, 
sagaciously arguing, that the mercury ought to descend, the high* 
instrument was carried. 

This crucial experiment was made on the Puy de Dome, in Aurergn^ 
and upon a high tower near Paris ; and in both cases the column decreased 
according to the elevation of the instrument. Were the atmosphen 
of the same density throughout, as it is at the surface of the earth, 
the height, at the temperature of 55°, would be 27,600 feet; and at 32°, 
only 26,000 feet; but as we ascend, the ait expands, from the diminution 
of pressure, and taking the altitudes in arithmetical, the densities are 
in geometrical, progression. In other words, in ascending 3^ miles, we 
have passed through i of the atmosphere; T, through f ; at 14 miles, the 
density is only i",, ; or, were we to be carried up 14 miles in a balloon, 
there woidd only be A of the atmosphere above us. From such a fact, 
it is evident that altitudes may be calculated by logarithms, because the 
terms of an arithmetical scries are proportional to the logarithms of the 
terms of a geometrical; therefore, different altitudes above the earth's 
surface, which we have shown to form an arithmetical series, are as the 
logarithms of the densities, or of the weight of the air at these altitudes. 
Different formulte have been given by different philosophers, for measur- 
ing the altitudes of mountains by the barometer, and among the rest by 
the illustrious Laplace, who, by certain refinements that he has iatro- 
duced, has attempted to embrace the minutest anomalies of atmospheric 
pressure ; but whether or not it may be considered a waste of the powers 
of calculation, to attempt to ascertain so minutely the volume of a fluid 
liable to such incessant fluctuation as that of the atmosphere; at least, 
the formula is too involved for us to attempt in this place to develop it. 

TVe have shown that, at the temperature of 32°, the equiponderant 
column of air, of the mean density, as at the surface of the earth, would be 
26,000 feet ; or in other words, that such a column would balance 30 ' 
mercury, and 32 feet of water; therefore, we have the following formula, 
which we take from Sir John Leslie; "as the sum of the mercurial 
columns at the bottom and top of a mountain is to their difference, s 
twice the equiponderant column, or constant numlier, 52,000, to 
approximate height of the mountain, in feet." We give an example. 

If the barometer stand at 30091 inches at the bottom of a mi 
tain, and 26-409 at the top, what is the height of the mountain^ 
30-091 -haG-409 .- 30-Ofll - 26409 -. : 52,000 ■- aY^'coTUTOa"i«\««g 
"*" " ; 52,000 : 3442 feet the sv^^ToxiTcialu; Ve\^\. > 
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mouDtain. It must be recoUected lliat this is only an approximation; 
but it would be almost coirect, if the temperatures of the mercury and 
the air, both at the bottom and top of the luotmtaiii were 32°. AUnost 
all bodies expand by heat; and therefore circumstances can be supposeil, 
when, although the mercury would fall by being carried up a mountain, 
Btill, by an increaBe of temperature in the higher regions, this tendency 
to fall might be counteracted. And hence the temperatures, both of the 
air and mercury, become important elements in the calculation. 

Mercury expands about a 9000th part of its bulk for each degree of 
Fahrenheit's scale aboTe 32°, and hence a small addition must be made to 
the upper column when the temperature at the higher station is lowest. 
In a much higher ratio, however, does air expand ; and hence the cor- 
rection on that account is of more consequence. Its rate of expansion ia 
one 460th part according to Leslie. To elucidate this by an example: — , 

In August, 1775, General Roy observed the barometer on Caer- 
narvon Quay to be 30'091 inches, the attached thermometer being 
60-26°, and the detached 60-08° ; while on the peak of Snowdon, the 
barometer stood at 26'409 inches, the attached thermometer being 
marked 50°, and the detached 47'84, how high is the peak of Snowdos 
above Caernarvon Quay? 

In the lower station, the attached thermometer is 28'26° above the 
freezing-point, and in the higher 18°, whose difference is 10-26° ; hence 
multiplying 26-409 by 10-26°, and dividing by 9000, we obt^n -030 
iftie first correction, to be added to 26-409 ; therefore 

30-091 -I- 26-409 -1- 030 : 30-091 - 26-439 : : 62,000 : approximate 
height J that is 

56-530 : 3-652 ; : 52,000 : 3360 feet approximate height. 

In the lower station the detached thermometer is 28-08° above the 
freezing-point, and in the higher 15-84°, the half of whose sum is 
21 -96° ; and if we multiply 3360 by this, and divide by 450, we obtain 
164 to be added, and hence the true height of Snowdon, above Cae^ 
qarvon Quay, is 3524 feet. The correction for ccntrilugal force, says 
X.esUc, is 7 feet more. 

In practice, however, it will be found sufficiently accurate to allow 
940 feet for every inch that the barometer falls, 

3rd. The temperature at which water boils, depends upon the 
pressure to which it is subjected. Under the receiver of an air-pump, 
tepid water enters into ebullition when the exhaustion is great. At the 
top of Mont Blanc, the highest mountain of Europe, which rises 15,63(1 
feet above the level of the sea, water boils at 184°, or 28° lower than its 
hoiling'point upon the shores of tlie ocean; and Laplace calculates that if 
I of the water of the sea was converted into vapour, its pressure would he 
so great, that red-hot ^vater might exist, and cover the primitive moun- 
tiuns of the globe (Cuvier's Theory of the Earth, Jameson's ed-, p. 340), 
We have mentioned that under general circumstances the barometer 
falls one inch for every 940 feet of ascent. Now the boiling-point of 
water changes by a fraction, represented hy 1 '76°, for every inch that the 
barometei falls ; and hence we o\>taTO, an easy rule for calculating 
heights^ by observing the tempetatvwea\.'BV\«iVi'wii,\Kt\«Si'iB.\>Xnit^(^M 
L«nd summit of the accUvity, wWae WS^\i\. -we «wV v '- 
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940-7- 1'76 = SSS feet; and lieQce the varying of a degree in the boil-* 

ing-point corresponds to an altitude of 535 feet, wliit^h is the ntimber 
given by the Mmxaya in their Popular Ckemulry. 

We have never tried this formula practically, but Captain Styli 
the last January Number of Silliman't North American Review, statei 
that fae found this method sufficiently correct. In a few weeks, however, 
we shall hare it verified, and the results shall be inserted in tliis Journal, 

4th. The cold of winter, and the warmth of summer, only penetrate 
a few feet into the soil, without affecting the general temperature of th« 
springs, which issue from the boweU of the earth. In every latituds 
there is a. height where the temperature would only be 32°, or where 
snow would for ever lie. At the equator, the curve of congelation It 
15,207 ''eet above the level of the sea ; and at the pole, eternal winter 
reigns. From such facts, an empirical law has been deduced for esti- 
mating the altitude of a mountain, by observing tlie temperature of 
water, as it issues from its sides. " The allowance in this climate is 
one degree of Fahrenheit's scale for every 90 yards of ascent, and for 
every 100 yards in tropical regions." We have, therefore, only to ascer- 
tain the mean temperature of the latitude at the level of the sea, and tha 
temperature of the spot, whose height we wish to ascertain, subtract the 
one from the other, and multiply by 270, and we at once ascertain iM 
height. 

Wc estiact from Leslie's Elements of Geometry the following tabla 
of mean temperatures, which extend to the whole of Great Briton:— 



It the! 



51-8° 
SOB" 
50-0= 



56° : 



47-S» 
45-8° 



i 

I 



" The temperatur 
of the Pentland Hills, i 



! of the Crawley and Black Springs, on the ridge 
■ EMinhurgh, were observed, saya Leslie, by 
Mr. Jardine, where they first issue from the ground, to be 46'2° and 46°, 
which, compared with the standard temperature at the same parallel of 
latitude, would give 567 and 891 feet of elevation above the sea. The 
real heights found by levelling were respectively 564 and 882, a 
dence most surprising and satisfactory." To enter more minutely into j 
this process : — 

I found the temperature of the water as it issues from Beltow-^rain | 
vein, at Wanlockhead, to be 44°, and from this I deduced the eleva- , 
tion as follows ;— 

The latitude of Wanlockhead is 55° 20", the mean temperature of J 
which, according to the above table, is 48-87°; and hence the dilferenca [ 
between the temperature at the level of the sea and at Wanlock-J 
head is 4-87°. Again, 4-87= x 270 =: 1334 feet, whereas by oth^ 
means it has been ascertained that the altitude of Wanlockhead i 
1330 feet. 

After a full consideration of the subject, we cor 
method of ascertaining the height of mountains to be b^ 
and from nhat we have shown, it seems to \>e a» aixiwa. 



No. III. 

These is no manifestution of wisdom in creation more remarkable, per- 
baps, than this, — that a bchig so infinitely minute in the comparison as 
man is, should be rendered able to ascertain tlie form and dimensions of 
the huge mass on which he dwells, and of other worlds than tbls, of 
equal or greater magnitude, situated at distuncea in the space aroimd 
him 80 great, that, large as they are, tbey are scarcelj visible to him 
by reason of their remoteness. Let there be conceived an insect, less 
than tbe lea<it ever seen with the naked eye, one of the animalcules to 
be traced by the aid of powerful microscopes in water, and let aacb a 
being be placed on a globe, a foot in diameter, — conceive this little being, 
not moving above the one-tenth of an inch over its surfiice, by the aid of 
BU instrument, a thousand times less than himself, to make certain 
observatious on tbe objects which surround this globe ; and let this mite 
be endued with an intellect which enables him, from these observations, 
linking argument and argument, and piling conclusion upon conclusion, 
to say, positively, from that tenth of an inch of the globe, and that little 
instrument, what are the dimensions of the whole globe, — what is its 
circumference, and its surface, and its diameter, and its weight; and 
knowing these, to conclude from thence the dimensions and distances of 
all the other objects bearing any proportion to the magnitude of this 
globe, within ten miles round it; nay, to carry his speculations to certain 
conditions of the esistence of objects whose distances from him must be 
measured by hundreds of miles. Let all this be conceived, and then 
let ibis globe be converted, in the imagination, into the mass of the earth, 
and the space round it into the heavens, and some conception will thus 
be obtained of tbe position which the astronomer holds in the universe. 

Li the last paper on Astronomy, it was shown that as an observer 
moves about on the earth's surface, bis horizon rolls, as it were, under 
his feet; and moreover, (and this is a very remarkable fact,) that as he 
thus moves from one place to another, his horizon rolls through precisely 
the same angle which, if we imagine a line drawn continually from the 
earth's centre to his feet, that line would revolve through between the two 
places. . 

Thus, referring to the last diagram in the last paper, as our observer 
moves from a to u, a line imagined to be drawn continually from the 
earth's centre c, to his feet, will revolve through tbe angle acb. Now 
the angle acb is precisely equal to the angle through which his horizon 
has, during the same time, been made to revolve. If, then, we know 
or can find out one of these angles, we know or can find out the other. 

If we know the angle through which the horizon has revolved, we 
know the angle through which the line drawn to the centre has revolved; 
and, conversely. Now, the angle through which oux horizon has revolved, 
when we have moved from one place to another, we can always tell by 
observation. We have only to observe \)^ NiO-M ^eaV mi «n^le any fixed 
star has apparently been made to api'^'*'*'^^ ftift\wrw»n,m.'ww&e.SMa^^. 
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For wliat appears to us to be tlie approach of the star to the horizon, is 
in reality nothing more than the approach of the horizon to the star; &nd 
what appears to lie the elevation of the stjir ahoTe the horizon 
sinking of the horizon below the star. Thua, then, we have only 
serve the angle through which (by reason of onr motion) the star appears 
to sink or to rise ; and we shall know the angle through which our horizon 
has really been made to revolve; and, therefore, the angle through 
which an imaginary line joining continually the place on which we 
stand, and the centre of the earth has been made to revolve. If, for 
instance, a stnr has apparently ascended or descended one degree by 
reason of our change of position, it is our horizon which has in reality 
revolved through that degree; and, therefore, the line drawn from our 
feet to the centre of the earth has, hy our motion, been made 
to revolve through one degree, or the 360th part of a complete 
revolution. We have therefore manifestly, when we have 
done this, moved over the 360th part of a whole circum- 
ference of the earth. And if the actual dislance through 
which we have moved be measured, we shall know what 
distance is one 360th part of the whole circumference of 
the earth. It will be found to be very nearly 69 miles and 
one-tenth, or accurately, 69'08 miles. 69-08 miles, then, is 
the 360th pwt of the circumference of the eartli, or 61J-08 
miles taken 360 times is the circumference of the earth. 
It will thus be found to be 24,869 miles. 

Knowing thus the circumference of the earth to be 
24,869 miles, the rules of Geometry tell us that its diameter 
must he 7916 miles. 

Thus, then, it has been accurately demonstrated; and, 
if the reader has followed the argument, he knows with as 
certain a conviction as that which may he obtained from 
a proposition of Kuelid, that this earth on which we stand 
is a great ball, somewhere about 25,000 miles in girt, and 
8000 miles in diameter; so that, vertically downwards 
4000 miles beneath us is its centre, to which we might 
complete a journey, travelling day and night, at the rate of 
ten miles an hour, in about sixteen days. 

We have great difficulty in forming any conception 
of so huge a mass. The largest object we have an oppor- 
tunity of observing, and obtaining the same notion of as 
we usually do of the dimensions of objects, is a mountain. 
Now, the highest elevation on the earth's surface is not 
more than five miles in height. If it were instead of five 
miles two hundred and fifty miles in height, it might hear 
the same relation to a sector of the mass of the earth, that 
an object lying in the space beneath the dotted line in the 
accompanying diagram might do to the whole figure. Being, 
as it is, only five miles, or one fiftieth of this in height, it 
is impossible to make a mark on the figure such as could 
be seen, which would at the same time le^TeseaV \\it "^tft- 
portion of the greatest mountain in existence, to onft Tjarcsv* 
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slice or sector of the mass of tlie earth. The ocean, it is probable, 
nowliere exceeds five miles in depth; the extreme inequalities of the 
solid portion of the earth's surface are, therefore, nowhere more than ten 
miles. This is one-twenty-fifth of the space included between the corred 
lines in the diagram, a distance which will about be represented bjr the 
aiickness of the paper on which this is printed. 

Thus, then, any irregularities which exist on the surface of the 
earth are as nothing when compared with the whole mass of it. The 
greatest mountain is hut as a speck of dust on the surface of this globe; 
the deepest sea but as the irregular and almost imperceptible erosion of 
its surface, which, if it were of metal, might be produced by the action 
of the air upon it; and the channel of a mighty riyer but the scratch 
vrhicb might be made upon it by the slightest pressure of the point of a 
needle. If this huge mass be, as Indeed we know it to be, subjected to 
the action of central heat, how slight a deyelopement of this would be 
required to obliterate a continent or upheaye the rugged bottom of an 
oeean. The merest throb, the most imperceptible breathing of the huge 
mass, the feeblest pulse of its great heart, would be sufficient to account 
for a complete change in the relative positions of land and water. Such 
changes we know at different times to have taken place: there is scarcely 
a single spot on the earth's surface, now dry land, where, if you seek for 
tham, you will not find evidence that it was once at the bottom of an 
ocean. And considering that tlic earth, so far as we can examine it, is 
composed of substances of an infinite variety of different kinds, as to their 
chemical constitution, and which are subjected, more or less, to the 
operation of heat, and possibly of intense heat, it is so far from being a 
wonder that the thin film of hill and dale, land and water, which consti- 
tute its guria^e, should alter its form by reason of the internal action of 
its component parts, that it seems to be something little short of a miracle 
which preserves it from day to day at all in the same form, and which 
restrains the tendency of its materials to rush into one universal con- 
flagration. "Escedit profecto omnia miracula," says Pliny, "ullum 
diem fulsse quo non cuncta confiagrarent." 

Of the internal composition of this huge mass we know nothing 
cerlainlt/; it is a noble field, therefore, for speculation, and one by no 
means lost; the labourers in it are very numerous. To account for 
volcanoes, which are but as, here and there, and at long intervals of time, 
the weepings of some pore of the great body of the earth; some of these 
demand that we should conceive what we stand upon to be but a shell, 
wherein is enclosed a vast lake of burning matter: this huge caldron, on 
the scum of which we must be supposed to be dwelling, they take to 
have its contents perpetually in a state of circulation; Mid sometimes, by 
some storm upon the surface, to upheave the crust which covers it in an 
earthquake; and at others, through some abraded portion, or some crack 
in it, to let out a volcano. Others, again, tell us that, about the earth's 
centre, there dwell, in their primeval metallic lustre and purify, un- 
sullied by all touch or tarnish of oxygen, the metallic bases of the alka- 
lies and earths, — the hidden spmte and active principles of which the 
solid material substances on whick w* tTtoA «tc\i'o.\. a ^«sr wy^^^ iMUd 
•^manifestation; that, ever and anon, walet \.Te'ii!«.^« "™. xt^tv ■Cms, w 



* FOPtJLAl: COUKSK UK ASTHU.NUMV. 37I 

mase, and then follow that train of epidermatoua valamities whicli 
know the earth occaaionally to suffer under ; for tbeac metals are some 
of them so exceedingly impatitnt of the presence of water, thut they 
become convulaed at the upproach of it, and its actaal contact canaes 
them to burst into a flame; so that, in point of fact, Tolcanoes are no 
more than the developements of that impatience of the presence of water, 
that hydrophobia which possesses tlic fluid metals occupying the interior 
of the solid film or shell on which we live. 

Such being the hypotbeaes which have been maile with repird lo the 
mass of the earth, its iuterior construction and substratum, the reader 
need scarcely be informed that the subject is one on which very little is 
really known. That little is comprised in our astronomical and geogra- 
phical knowledge of it, and in that system of geological fects (as dis- 
tinguiahed from geological speculations} which have been, of late yean, 
so rapidly accumulating. 

It may, perhaps, here be mentioned, as comiected with this rabject, 
that the mean density of the earth is ascertained to be about $^ times 
that of water, and that this is greatly less than it would be if the masses 
near the centre, subjected as (hey are to enormous superincnmbent 
pressures, yielded to those pressures according to the same law that we 
find tlieni here to yield. 

Further, it may be mentioned, that the variation of temperature, at 
different depths beneath the earth'a surface, is ascertained to be tin increase 
of somewhere about 1° of Fahrenheit for every thirty-seven English feet: 
now, if this law of variation do really amtinue as we descend, it is ascer- 
tained that the temperature of boiliug water will be acquired at about 
two miles below the surface, and that of melting iron at about twenty- 
four miles. At the centre it might be somewhere about 120 times thia 

The question, however, after all, of the internal structure of the 
earth, is one which scarcely belongs to u^trouomyj suf&cient is not known 
of it, indeed, to claim for it a place in any science. The dimensions of 
the earth and mean density arc all that the astronomer troubles himself 
about ; its dimensions, when known, serve him as a scale whereby to 
measure the distances and dimensions of the other planets of our system, 
and its density enables him to weigh them. 

The determination of the positions of places on the earth's surface, 
and the tracing of the boundaries of land and ocean, constitutes the 
science of geodesy. As will be shown hereafter, the earth turns per- 
petually round one of its diameters, producing thereby the alternations 
of day and night; this diameter is called the axis of the earth, and its 
estremities are the poles. A circle drawn midway between the two 
poles is called the equator^ and the two equal portions into which this 
equator divides the earth, are called its northern and southern henii- 
spheres. A great circle* anywhere drawn round the earth, through its 

* A circle nuky be dEBcribed on a sphere as amall ss wo like, but wo raunot describe 
a, circle bs large hb we lilie. Tbe iHrecBt circle which we ctm describe is called a grent 
circle. It is that wh me plane goes thmugh tbe centre of the adhere; or, if ws ciit, 
the sphere through its centre, it is that eirc\e w\iic\i ■wwj\4 ^lOiMii 'Cos «atS\<wv, "*** t 

can, manifestly, ijescrilw as manj as we iikc Dl c\rc\cB aa ^RsA. la. 'i™ tm.'Cwi ■e$»«>^ 

bat aoae greater. 
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two poles, is called a meridian, and being drawn through any particular 
place, it is called the meridian of that place. The whole meridian being 
supposed to be diridcd into 360 equal parts, each of these is a degree, and 
the number of these degrees between the equator and any place through 
which that meridian pasgca, is called the latitude of that place. Each 
meridian going round the earth passes through the equator, and cuts it 
at right angles. 'Xliis equator being divided like the meridian into 360 
parts or degrees, the number of these degrees between the meridian 
of any place and the meridian which passes through the observatoty 
at Greenwich, is called the longitude of the place. It is called east 
or west longitude according as the degrees arc counted eastward or 
westward irom the meridian of Greenwich. 

Knowing the latitude and longitude of any place on the earth's 
surface, we can find out the spot corresponding to it on an artificial 
globe or on a map ; for counting off a number of degrees equal to its 
longitude on the equator east or west of the meridian of Greenwich, 
we learn the position of its meridian ; and counting off on this meridian 
a number of degrees from the equator equal to its latitude, we find 
out whereabout the place is on its meridian. Thus knowing its 
meridian, and knowing whereabout it is on it, we know the exact 



position of the placi 



r Thus, 

between th( 

I hemisphere 




I, if p be the north pole, and <i the south, a circle eb midway 
them is the equator, ej'B is the northern, and eqk the southern 
so, if A be any place on the earth's surface, then a circle 
pa'o, going through p, a and % is the meridian of A. If the whole circle 
of this meridian be divided into 360 equal parts, each of them is a d^T«e 
of latitude, and the number of these degrees between a and B, is the 
latitude of a; whilst if PM(i he the meridian passing through Greenwich, 
and the equator eb be similarly divided into 360 degrees, each of them 
's a degree of longitude, and the iHimVieT: mtcrce^ted between b and m 
tie longitude of a. 
On the ocean there are none o£ ftwse iftca.-a?, ol asietViiri 
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exact position of any place where we may be, that are to be fonad i 
shore; there are no kiioivn objects that we can recognise, there are i 
beaten tracts with the direction of which wo are acquainted, and there 
no one of whom we can inquire. But could we ascertain by any mea; 
the latitude and longitude of the place we arc in at any time, we might 
easily find out, by reference to the gloI>e or the map, what that place 
was, and in what direction, or at what distance it lay from the place of 
our destination ; thus we should know how to shape our course to itf 
and be able to tell when our rnynge would probably end. 

The determination of the longitude and latitude by astronomical 
observation is, therefore, the great problem of nautical astronomy, and 
with such accur.icy is this problem now solved, that ships are frequently 
months at sea without sight of land, and yet is their course steered 
continuaUy, and almost without wandering, to some little speck of 
land, of which they See nothing until they are within a mile or two of. 
it, but towards which for thousands of miles their voyage has 
directed through the pathless wilderness of waters. 

The following is a method of determining the latitude ; we shall 
point out several others as we proceed. 

Suppose an observer to be situated at the equator of the earth; 
his horizon touching its surface will then be parallel to the earth's axis, 
and the polar star will just be apparent upon its margin. Let him 
move northward; for every degree of the circumference of the earth over 
which he thus moves, the star will appear to ascend one degree, his 
horizon rolling from the star one degree. Thus then if he travel on the 
meridian, the ascent of the star in degrees, or its height above the horizon 
fi«m which it has ascended, will always equal the number of degrees of 
the meridian over which he has travelled; hut this number of degrees is 
the latitude. His latitude is, therefore, always equal to the elevation of 
the polar star above his horizon. Here then we have a very simple and 
easy method of finding the latitude. We have only to observe with an 
instrument constructed for that purpose, the number of degrees in the 
elevation of the polar star above our horizon, and this will always be 
the latitude of the place where we make our observation. We have 
here supposed the polar star to be accurately in the pole of the heavens, 
which it is not, it will hereafter be shovm how any inaccuracy arising 
from this cause may he got rid of. 

In speaking of the ascent or descent of a star caused by a change 
in our position on the earth's surface, we have supposed the heavens to 
be apparently at rest, so that any alteration in the apparent position of 
the star, must result from our motion, and nothing else. Now, in point of 
fact, every portion of the heavens except its poIe,.and every star in it 
except the polar star*, appears to be incessantly in motion, so that even 
if we did not move our position, Ihey would still apparently move, 
revolving completely round in twenty-four hours. 

In ascertaining the variation of latitude by observation upon the 

* TUe pol&r st^r is not occorstelj at the pole; it toms, therefore, apparenth 
round it, but it is in a very small circle that it revolves, so that it may be coniiderH 
nearly at rest. 
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apparent motion of a star, it becomes, tUerefore, necessikrj to allow only 
for that motion tvhicli arises from the observer's eliange of place, and 
reject that which arises from the apparent diurnal motion of the heaTcns. 
If, for instance, making an observation on the height of a star here at 
six in the evening, I travel sixty-nine miles, or one degree northward, 
«nd make another observation upon the same star, except I make this 
observation precisely at the expiration of a particular time from my first 
observation, I shall find that the star has altered its position much more 
than one degree, — it will have revolved with the heavens throngh a 
considerable space, and this cause much more than my motion will have 
tended to alter its apparent position. Tliis difliculty may be obviated 
by the following con^derations. 

Let the plane of the meridian of the observer be supposed to be 
produced so as to intersect the great vault of the heavens, its intersection 
will cut out a great circle of the heavens, called a celestial meridi^i. 
This circle passes through the pole of the heavens and the zenith* of 
the observer; and since the altitude of a star is measured directly from 
the horizon to the zenith, when the star is on the celestial meridian its 
altitude is measured on this circle. Now, let us suppose the altitude of 
a star to be thus measured when it is on the celestial meridian, and let 
the observer travel to some other place southward, the star will in the 
mean time move off the meridian ; and if he observe it again when it ii 
so, off the meridian, he will not know what part of the motion which he 
will observe to have taken place in it is due to his change of position, 
and what is due to the motion of the heavens. But let him wait until 
the star comes on the meridian again, and then make his observation, and 
the result will he precisely the same as though the star had not moved at 
all daring the interval, for it will have returned to precisely the same place 
on the meridian as it had before, lie may therefore suppose it not to have 
moved. Thus, then, observing the meridian altitudes of a star at two 
different places, the difference of Ihexe, (that is, the angular ascent oi 
descent of the star,) he knows to ec|ual the difference of latitudes of the 
places of observation. 

A sphere has this property, that all lines drawn from its centre, so as 
to make equal angles with one another, include equal distances or 
lengths on its surface between them. Hence, therefore, if the earth be 
a sphere, any two lines drawn anywhere from its centre to its surface, 
Bo as to include the same given angle, say one degree between them, 
will include also the same length on its surface between them; or 
the length or distance between these points, measured on the earth'i 
Burface, will he the same wherever the two points are taken. The 
question, whether the earth he a sphere or not, is therefore readily put 
to the test. 

We have only to measure the length corresponding to a degree at 
different points of the earth's surface. If these lengths be cTetywhere 
the same, we know that the earth is a sphere. 

Tver iB the point iaimtdialcly alotie his head in llie 
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The following talile contains the lengths, in teet, thus obgeired ti 
mgular inclination of the verticals of one degree a 



correspond to an angular inclination 
' different places. 

P Sweden ... 3 

Russia . . . , H 

England . . . ^ 

France . , . . ; 

Rome , . . . i 

Cape of Good Dope . . i 

India . . . . : 

India . . . . i 

Peru .... a 



36S7a3 Svonberg 

Stnive 

Roy, Kater 

Deluinbri! 

Boscovich 
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It will be perceived that tliese adnteasurcnients range from sistj-abC^ 
degrees of latitude, or within twentj-four degrees of the pole, to withht 
one degree of the equator, and that they' are made not oil in one meri- 
dian, but in different positions round the earth, and yet they all agree in 
giving for the length of the portion of its surface, lying between two 
verticals which contain the same angle of one degree, within five hundred 
yards of the tame quantity, viz. sixty-nine miles and one-tenth. Hence, 
then, it follows, that since lines drawn in different places from its centre, 
making the same angles with one another, intercept portions of its sur- 
face nearly equal in length, — it is very nearly a sphere, 



A yisrr to the quicksilver mines of idria ,- 

In a Letieb from an Officer in the American Navv, 

You know I travelled through Germany as a pedestrian — a mode of I 
travelling which I would recommend to others through that interesting ' 
country. You must imagine me, then, on the second day of my journey 
from Trieste to Vienna, in a region thickly settled and well cultivated, 
and with a mixture of hill and dale sufficient to make it highly pic- 
turesque. An old countryman, with whom I stopped to converse about 
noon, informed me that by taking a croas-cut over the countiy, I shoidd 
make my road to Idria much shorfer than by following the high-way, 
and as 1 am fond of by-ways I received his information with pleasure, 
and soon after struck into a wagon-track, to point out which to me, he 
kindly left his work. The wagon-track, after leading me through some 
retired villages, dwindled into a foot-path, and even this soon after 
disappeared and left me alone among the hills; but a lover of nature is 
never solitary, and particularly with such varied and beautiful scenery i 
as almost every step opened to view. I am strongly tempted to describe J 
some parts of it, and also the simple and hospitable manners of the 
people — but this would not be exactly suited to a Journal of Science. 
The country, towards evening, became a constant succession of steep- 
rounded eminences, generally of considerable hei^^ht, and iua.t hefow, 
^^uet, reaching the summit of one o( iM V\^wA^\ S\a^- '\aA,\.^^^^ 
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feet the pretty liltk to\i'n of Idria. It is situnlcd at the bottom of a 
deep Talley or green, the houses were white, and as the streets hare to 
follow the windings of the green ravines, it has a simple and verj 
pleasing appearance. Near the centre, ia a conical hill with a church on 
its summit, from which a line of a dozen little chapels, along the side of 
the eminence, showed the course of the Via Dolorosa — sometimes an 
appendage to papal churches. A stream of water of about forty yards 
in width, dashing along the bottom of the valley, and several of the 
excellent German roads, running zig-zag up the steep ascents, completed 
the view. 

At the entrance of the village my passports were examined, and the 
officer, Iiaving ascertained that I wished to examine the mines, said he 
would send a person to accompany me. Accordingly, a aeijeant soon 
after called at the public-house were I lodged, to say that the mining 
operations were carried on day and night, and that I could enter at any 
time : I had noticed from the hills a dark crowd of men in front of a 
large building, and those, he told me, were the evening gang about 
commencing the descent. I appointed six o'clock in the morning, and on 
ivaking, found him waiting for me, At the building alluded to, which is 
on one side of the village, and covers the entrance to the mines, we 
changed our dresses, and the keeper unlocking au iron gate, we found 
ourselves in a horizontal gallery three or four hundred yards in length, 
running directly into the hill at the foot of which the edifice is erected. 
Here we came to a small chapel vtith a light burning before the picture 
of the Virgin, and turning short to the left commenced the descent. It 
has nothing diflicult, being effected the whole way by means of stairs in 
pretty good order : indeed, the mines have nothing corresponding to the 
ideas of terror which we are apt to connect with such places, except the 
atmosphere, which, throughout the mine, must be strongly impregnated 
with mercurial vapour, and is constantly producing salivation among the 
workmen. 

Iiaving descended by seven hundred and twenty-seven steps, reaching 
to a depth of one hundred and twenty-five fathoms, we arrived at the 
region where chiefly the cinnabar is procured. The mining-operations 
are carried on principally in galleries, the friable nature of the ground at 
rock seldom admitting of larger chambers. The cinnabar is in strata of 
from two to six inches in thickness, and of a variety of colours from 
dark to light red, the quicksilver sometimes being mixed with it, some- 
times occuring in the intervening strata of earth or stone. Sometimes 
the cinnabar is of a brilliant red, and once I found it in small crystali, 
but such specimens are rare : generally it is of a. dull-red colour, and the 
stone is so brittle that nothing more than a pick-ose is required. The 
strata affording the quicksilver appeared to have no particular direction, 
and occupy about one third or one half of the entire mass of rock. 
Proceeding a short distance, however, we came to galleries where ihe 
cinnabar is less common, and the quicksilver is the chief object of search. 
It occurs here sometimes imbedded in a friable rock, sometimes in a 
kind of eai'th, in appearance and hardness resembling talcose slate, but 
principally in the former. OencvaWj, \t \a Ka -^MtvAea too minute fof 
f. the ni^ed eye ; but often, wlien iW ios\i.\H\>t<jVciv,smia,^*>Atffl,-ipwnfi. 



themseWes, Tarying from a e'lze juttt large (.-nough lo W seen up to that 
of a common pin's lietul. Tlieac globules arc not diBtributed at random 
through the masa, but tho suhxtancv in 'which, they occur forms strata 
usually about one inch or two in thickness. 

Descending still lower, we soon came to the richest part of thi 
mine. Here the gangue consists almost entirely of talcose earth men- 
tioned abore, and the globules arc so lai^e that when it is broken, they 
&U out and roll to the bottom of the galJcry. The laWurers here an 
relieved every four hours, being unable, from the state of (he atmosphere^ 
to work longer than this at one time. In the other parts of the mins 
they work eight hours. There are three hundred and siity altogether 
employed in the mines, divided into three companies, and working, each, 
ei^t hours out of the twenty-four; tlieir pay is only from 15 to 17 
kreutxers (5d. to 6d. English) a day, the usual pay of day-labourers 
throughout Germany. I fonnd several of Ibera suBcring from the efiecti 
of the mercury. 

Having loaded myself and the guide with specimens, I returned hj 
die same way to the upper mine, and proceeded next Co examine the 
waflhing-roonts, which are situated a few hundred yards from the minCR. 
The gangue containing the metal is carried to this bouse, and if it is of 
the earthy kind, it is broken up and tiiro>i'n upon large sieves, by means 
of which the loose or native quicksilver (called hvie Jung J'rnu, or virgin 
c^uicknlver) is separated &om the earth : the latter is then cast into 
fallow boxes, open at the ends and a little inclined, and a gentle stream 
of water being ibade to pass over it, a rake is used, and the earthy 
matter is carried off. There are seven of these holes in succession, and 
by the time the residuum reaches the last of tliem, it resembles a heavy 
gray powder, and is sufficiently pure to be carried to the vapour-fumaee. 
The stony fragments require only a slight washing to cleanse them from 
the outward earthy impurities. 

The furnace is half a mile lower down the valley, and at the extreme 
end of the village ; it consists of a circular walled building about forty 
feet diameter by sixty in height, on each side of which is a continuous 
range of chambers ten or twelve feet square, and nearly as many in 
height: by means of small S([uare openings in the partition walls, the 
air is allowed to pass from the centre building to the remotest. Each 
has also a door communicating with the estemal air. Tliese buildings 
are all of stone and are plastered within. The gangue, after being 
prepared in the washing-house as already described, is removed to this 
edifice, and placed in earthen pans four inches deep and fifteen in 
diameter, which are piled up so as to £11 the centre building. The doors 
of the chambers are then carefiilly walled up ; and a strong fire having 
been lighted under the centre building, the quicksilver rises in the form 
of vapour, and passing into the small chambers, is there condensed by the 
cold atmosphere around them. Some of the gangue, you will observe, 
is brought here in the form of the native rock ; I understood them to 
say that the expansite power of the vapour, together with the heat of 
the fire, was sufficient to cause the rock to disintegrate, and thus allow 
the escape of the quicksilver. When this process is over, the door- 
ways of the chambers are once more o]^ne^ an& \^ (^u<^us^«'T.,'«^i^.^^ 
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is foiind chiefly adhering in drops to the sides and ceiling, is ecraped off, 
and, running into a hollow in the floor, ia taken thence to the cleaning 
and bottling room. It appears to act on the mortar of the chambers, 
Ibr I found the littter fiuky, and the crevices all filled with sniall globules. 

The cleaning-process is very simple, a piece of canvass being merely 
spead over a Ainnei, and the quicksilver, being made to pass through this, 
comes out sufficiently pure, That intended for home consuniption is 
then tied up in sheepskins, while that for exportation is put in iittn 
bottles large enough to contain sixty-eight pounds. The fiimace is kept 
in operation only during the winter months, and then tlie vapour which 
escapes from it is a serious annoyance to the town: they Lave a blast 
three times every fortnight. 

The price of qnicksilver at the mines is 1 12 florins for one hundred 
German pounds. The quantity annually procured is about one hundred 
and sixty-four tons : formerly it was greater, and brought a better jnice, 
their market, which is chiefly in China, having been injured by compe- 
tition from the quicksilver mines, near Almeria, in Spain. 
[Frgra Silliman'r ■/oHriin/. ] 



IIOR^ MAGNETIC^-.— TERRESTltlAI. MAGNETISM. 



[Tbe oligiiuf intenliaa of the nithor oF Iheie pnpui 
the eflbrta whiah had been made to solve tlie [ 
nettRD, and to point out the morita and dorects of each, anil to lay before bia 
leaden the exact state nf each branch of the inquiry ; but circunutanfca have 
arimn to change that plan ; and lie i« compelled, ihei^ont, to rloae it wHh ^hi 
present eection, in whwb, lioweTcr, the chief icaoaKhea conceiBing it ai a mat/it* 
malical problem Imve boon more or Icaa dwelt upon, do aa to enable the young 
inquirer to perceive wliM is liia Btarting-point, and the placM to which ho ni ' 
look for furthor debuls. 

With Kapeet to the thonno-magnetic and the clectro-magoeUc theories of torrcatrial 
iDBgiiMiani, aa the)' arc of a more popular ehafactei than the purely math^ 
matieal, aa derived from an aauimcd law of force, or the empirical mathcmatieali 
as derived from a compariaon of observatiuoB, we may be led iu a future 
Nninber to speak of them aa so Tnany corollaHi^ from the developed principlbv of 
ttioae 00ienceB which it is our intentiou hereafter i ' ' 

The leeeanheaof Poisson, and other writers of the aUDU class, have so remote a bearing 
upon the actual case of the earth, that we have not felt it at all oeceMary to giv* 
any account of them in a populnx sketch like the present ; nor, indeed, strictljr 
speaking, do they admit of it dLBtini'tl^' in Bny other than the symbolic language 
of teclmica] mathematics. ] 

The obserred phenomenon, that when a lu.-^etic neetlle was changed 
from its position of rest in any given place by an external force, 
aa soon as that force was removed, the needle, acting under th« 
influence of the forces which gave it the directive tendency, passed back 
to its original position with a continually-increasing velocity, and was 
then carried almost as far to the other side of its position of final repose 
— then returning in the same manner, and again passing though its 
position of repose towards the position into which it had been originally 
moved, but still not quite to far as it had passed on the other side : — 
the series of oscillations which it made in this manner, till it finally 
came to rest in the natural position of repose at that place, led, very 
naturally, to a comparison between its motioos and that of a pendulum 
acted on by gravity. It was easily inferred, that, whatever were the 
nature of the forces which acted upon the needle, they were equivalent 
to a single force, or resultant, which acted in that particular direction, 
and that the laws which governed the motions of a common pendulum 
niust also govern the motions' of a magnetized needle ; and, therefore, 
that the intensity pf the force at any given time and place may be com- 
pared, as to ratio, with the intensity at any other time and place, by the 
number of oscillations which the aame needle would make in any given 
Specified time — as, for instance, in ten minutes; or, again, by CMnparing 
tie times in which, under those varied circumstances, the needle would 
perform M»me specified number of vibratioiis ; as, for instance, one 
hundred, two hundred, or three hundred. Various modifications of the 
principle have been employed, such as the time required for reducing 
the arc of vibration from some given number of degrees to some other 
smaller number of degrees. The relations between the several 
methods are easily deduced in the form of equations by methods famUuK 
to ihose who understand the elementaTy ^luua^e-c^ foicftft, \toS. "^^^ 
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could not be rendered intelligible to tbose who do not. 
quently, unnecessary to dwell upon them here. 

Long before Humboldt performed his experiments on hia Ameriam 
jonmey, it had been suspected that the intensity of the directive force 
increased as we recede from the geographical equator on each side ; but 
these experiments showed that such was at least approximafely the 
case, and though there are great uncertainties attendant upon all such 
experiments, there was yet such an accordance between the calculated 
results of the obaerrations, as to leave no doubt of its general trnth. 
The line, however, at which the intensity is a minimum, does not coin- 
cide with the geographical " equator, nor the points at which it is 
greatest with the geographical poles. The researches of Morlet, to 
which we referred in our last Number (p. 229), have reference to the line 
at which the needle takes a horizontal position : those of Hanstein have 
been directed to the determination of the line at which the horitontat 
intensity of the needle is constantly the same — that is, to the line along 
which it is the least, the points at which it is the greatest, and the lines 
at whicli it is any given quantity intermediate between these. We shall 
make a few remarks on each of these processes, and upon the principle 
employed in them. 

From what we have already said*, it is obvious that the method of 
Moilet is defective in this — that his magnetic meridians are not in any 
way connected with the phenomena themselves. They have no definite 
relation to the position of the poles, except those poles be situated in a 
mngle molecule at the centre of the earth. Now Blot's researches, to 
which he especially refers +, do not, certainly,justify this assumption; for 
they only show that the hypothesis of the magnetic axis passing through 
the centre of the earth more nearly accords with the conclusion of the 
poles being situated in a single molecule, than with their being at a 
£nite distance from each otlier; but instead of justifying this inference, 
his results only tell us that two poles, situated in the same terrestrial 
diameter, and at equal distances irom the centre, do not Ailfil the con- 
ditions nor account for the phenomena. This we say, referring to the 
dip only; and for the variation, it furnishes results ineonsiBtent in cha- 
racter as weU as in quantity, which latter circumstance is of itself fatal 
to the whole hypothesis, independent of any other consideration. 

Biot's methodj, to which we have referred in our last Number, at 
p. 225, is to express the resultant of forces acting on the branches of 
the needle (in the usual manner of treating the action of central foices 
on a lever whose fulcrum is fixed), by means of an equation between 
rectangular co-ordinates, the co-ordinates being referred to the centre of 
the earth as origin, and the magnetic axis as the axis of one of them. 
On his hypothesis, this involves the arbiirarif quantity, a, the semi-length 
of the terestrial magnetic axis. lie then transforms his equation into a 
polar one, in terms of r and u; and finally, by very simple Steps, 

obtains the expreMion, tan ^ 
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In wliich $ denotes the iuclinulion of the dipping-needle in its natural 
state at the place of observation to tlie magnetic axis; u, the great-circle 
distance of the place of observation from the point at which the mag- 
netic axis cuta the surface of the earth: d' and d the distances of tlie 
centres of magnetic force from the place of observation; and k=— t ' 
r being the terrestrial radius. 

He then performs the calculations for the oWrvation made by 
HumhoMt at Carichana, in N. lat. 6^ 34' 6", and W. long, (from Paris) 
70° Iff, supposing K to have different values, from unity downwards to 
zero, and compares them with the actual dip obtained by Ilnmboldt. 
TJie following is his table of results; the oliserved dip being 33'78° of , 
the centigrade division of the quadrant. 
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In the first of these the poles are 
last at the centre, or coincident in 
infbrred by Biot, that, because the er 
approach the earth's centre, the neai 
centres of force the more accurately we 
Still, as even in the extreme case there 



taken on the surface, and ii 
a single molecule; and it 
rors continually diminish as we 
rer to that centre we take the 

shall represent the phenomenon, 
a relatively considerable error, 



the just inference would have been, that, with no relation between r 
and a, having the poles fixed in the same diameter, and at equal 
distances from its centre, could the phenomenon in question have been 
represented. The errors, it must be remembered, too, are all on one side, 
which is fiirther condemnalory of the hypothesis itself. This, added 
to the other inevitable consequences noticed at page 228, ought to have 
long ago banished this hypothesis from our standard works on mag- 
netism.; and certaiiJy would have done so, had a proper spirit in 
philosophy existed amongst us. 

Fallacious, however, as this hypothesis is, it is the basis of nearly 
everything that has been done in the way of calculation in terrestrial 
jnagnetism. This we proceed to show. 

In Blot's formula, when k = 0, we obtdn the expression' 



in which the second term of the denominator is apparently 

indeterminate: but by recurring to the usual methods, known to every \ 
mathematician, . for ascertaining whether such be the case, and its value / 

when not, it is found to designate ^ ' and tUc vnW, o( U.\k ^^^t^A 
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rion is then tan g = ^ — —:■ 

By a little easy msnagemont, the formula of Kramp, noticed at the 
dose of our last article on this subject, is obtained; viz. — 
tnn. inclinations S tan. magnetic latitudef. 
And it is by means of this that Morlet dctermineB tlie position of points 
in the magnetic equator, of which we proceed to pve a detailed account. 

Like most preceding writers he defines the magnetic meridian as 
" une grande cercle de la sphere terrestre, determine par la plan verticale 
qui est mene par la rcsultante des forces magnetiques an lieu de 
I'observation;." This is the principle, indeed, on which the preceding 
investigations of Biot, as well as those of Kramp, were founded. On 
the meridian thus determined, he finds an are to fnlfi! this condition, 
and its extremities lie takes for a point in the magnetic equator. Through 
an assemhlage of such points te describes a figure, so inflected between 
the points, as to form one eontinnoua line. The process is sufficiently 
simple, and needs little further explanation: but this memoir is a 
remarkable specimen of the affectation so common amongst mathe- 
maticians — the appUcation of numerical computation and algebraical 
formulfe, which profess great accuracy, to inquiries where, from the very 
nature of the means employed in experimenting, the data of obserration 
must necessarily he rery uncertain. He applies the differential equa- 
tions of maxima to ascertain the utmost limits of erTor§; and that, too, 
to a formula so inaccurate as we have seen Kraft's necessarily is, and on 
a subject where the uncertainties of the truth of the observed data 
amount, under the most favourable cases, to a whole degree. What is 
the use of investigation of formulie for the most favourable cases, where 
the difierence between the most iavourahle and the least favourable can 
never amount to more than a small fraction of that essentially uncertain 
quantity ! It is, without doubt, one of the most dangerous errors in 
every science — but in none so much, perhaps, as in terrestrial magnetism 
— to attempt to allow mathematical refinement to usurp the place of earefiil 
experiment; and it would not be difficult to point out many instances of 
the injury which physical inquiry has sustained from the too-prevalent 
reliance upon the supposed power of mathematical investigations, (o 
alleriate the toil of inductive researchll. Before the present age, it will 

■ Biot ueea the exproBmon in its complui fomi, ton D — — — i and so do 

mMt other writerB ; but ihe fonn in the t«Kt js certaJnly better fitted far actual am- 
pittation. 

t Biot, Traite de Physique, torn. iii. p. 133. 

t jW&n. des Sanana EtrangeTi, Iota. iii. p. 136. The reference to voL iv. in 
our Inat. was an oversight in tranBoriptioQ. 

dta Savant Elrangera, torn. iii. p. 136. 
II We would net be Tnisunderotood here. In every computation, founded oa libe 

'" ' BTvations, the mean result should betaken to small quantities, as to 

area, and to three deeimah at least in linear measure, even thooffh 

ibservntionB themselveg were token only to much larger intervals. Moreover/in 

ivefftigation of formulte, we should alwaj-S hold that the most favourable and the 

unfavoorabte cases should be shown in order that observers shouM, as £ar as 

select the one and avoid t\ie oVWi ; aiid t,tuit the calculator should alsd, 

n for selection, chooce ia ttunma ■»™s, \^'attea 6i ' ' ' 
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' be admitted by ever; one acquainted witb the subject, lliat. with (be 1 

extreme difficulty of making tmexcepdonable obserratigus, tbere are 
exceedingly few recorded ones upon nbicb the confidence necessaiy 
for anch determinations can be placed: and even of tbose made more I 

recently, thoEe pbilosophers considered best quali&ed to judge, beliere that V 

Teiy few are filled for such a detcmiination as thiit which Morlet 
undertakes, even could we admit the formula by which he performs it. 
Of the dip, we believe most persons hare a notion that its determinatioiL 
is a Tery difficult process; and those who know anything of magnetinn 
as a science, are fully aware of the uncertainty of the results when made 
with the greatest care and most complete instniments; and we have 
heard it affirmed by one of the most distinguished and cautions philo~ 
sophera now living, that be has no confidence eren in the «ariation 
(which seems, by common consent, to be admitted as a perfectly deter- 
minable quantity) to the amount of a tvhUe degree. When, therefore, 
we reflect upon the necessary inconveniencies under which such obser- 
Tations are made near the equator, at the seTeral places where thej 
are recorded — many of them even at sea, and others in Totcanic region^ 
in which considerable local disturbance must exist — with instrument! 
of different degrees of accuracy, and by observers of very different 
degrees of skill, — when we reflect on these, and other sources of error, 
we must be fully convinced of the utter inadequacy of the collected 
data to furnish even an approximate determination of the actual courae 
of the magnetic equator- 

The paper of Morlet is one of considerable labour, and great inge~ 
nuity is delayed in several parts of it. The exceptions we take to it 
are not either to the skill or the perseverance, but, aa we liave already 
stated, to the formula he has used, and to the essential imperfection ci 
his data. We are not, indeed, so sanguine as to hope that this latter 
desideratum will be soon supplied, even if it ever should be ; though we 
look vvith some degree of confidence to the requisite mathematical for- 
muUe being developed at an early period. 

liooking to the circumstance, which is considerably better esta- 
blished, that the lines of equal dip are not circles, we think the ob- 
servations that have been made near the magnetic equator are fully home 
out in their indication of that equator not lying in one plane, or, in 
other words, not being either a great or less circle of the sphere. 
Morlet's determination of the remarkable points in it are annexed, and 
by marking these on a globe or map, the reader will form some general 
idea of its course. For a more detailed one we must refer our readers to 
the chart which accompanies that paper itself. 



this selection cannot be made, to be able Ifl compate the utmost probahlo amoiuit of 
error attendant upon each datum so Bupplied. 

In till! present case, bowevur, tlie Qtmost errors that could ariee must he far len 
than thoae which are involved in the fi/nmita iltst/, OJiii fur !ehb too than are nocos- 
aarily attcodaut upon the mntlioda and circnmstanoeB of the obaervalionB, even when 
made with tliu utmost cam, and, what is more, with the utmost good faith. The a^pH- 
cttUon of such methods to any of the observationa yet maile, may h« justly, all things 
cooaidercd, B^;Tnatized afkan abuse of DUktbeuiatics ; and the same may be said of a 
great number of showy npplicaUona of an an&logooe Idod in othst hcojwlieB qE ^^-j. 
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In comparing tlie true lines determined for the epochs of 1776 and 
)82i'), as determined by his cftlculrttions, M. Morlet is led to the following 
conclusion. 

" 8i la eourhe sans inclinaison, tout en conservanf toojoura la 
meme forme, etait transportee parallelement a I'equatetir par un monve- 
ment commun a tons ses points, les sommets de course {maxima el 
minima de latitude) et lea arcs paralleles a I'equateiir n'eproUTCraient 
qu'im simple mouvement en longitude; et lour latitude resterait inrariable," 

How fiir CTen his owii table bears out this conclusion, we leave our 
readers to decide. 

To exemplify still further the insufficiency of this formula, we may 
refer to Mr. Barlow's calculation of the position of the pole to which the 
seyeral magnetic meridians (the preceding definition of it) should con- 
veige.* This is in itself, if other proof were wanting, a demonstration 
of the inapplicability of Blot's conclusions, to the actual phenomena of 
terrestrial magnetism : and we think it the more important to notice these, 
as this method is to the present hour the one generally employed in cal- 
culations relative to these sulijects. 

On these results he remarks, " that although from the determina- 
tions relative to the dip and variation of the needle, we cannot expect the 
most perfect accuracy, yet it is veiy obvious, from the preceding table, 
that the aberrations iu latitude and longitude of the magnetic poles are 
muck greater than can be attributed ta errors of observarion. It will be 
seen that the place assigned to it differs in longitude as much as 57' 
between one set of observations and another, and as much as 14° in 
latitude. It will be also observed, that us we approach the north and 
west, the more westerly we find the place of the pole, and the more 
easterly the place of observation, the greater is its latitude. In short, 
it is evident, from the few examples we have taken, that every place has 
its particular polarizing axis, which probably in all cases fall within the 
arctic circle, that this is the narrowest limits we are able to assignt." 
The same discrepancies are also observable in his calculations of the ob- 
servations of Sir John Franklin, all made, it will be observed, with the 
same instruments, and by the same observer, and consequently more 
strongly indicative of the fundamental error of Biot's hypothesis. 



, 2nd Edition, p. 207 : or Encyclo. Melrap., 




,..., 


„., 


sl^. 


iI'dIo 


•i'iS"* °'i. 


—■■ 


Tristsji da Aci 


irnha . I8il 


70 


56 


49 


53 


Captain Muryat 


Trinidad 


. . Jo. 


73 


59 


47 


20 


Do. 


8t.JagD . 


. - IB20 


60 


37 


07 




|M«IiofCapt.Mar- 


Tenerifle 




. . do. 


6» 


49 


69 


14 


) rvatl'sainlUeat. 


Madeira 




. . do. 


68 




05 


26 


'Hza;-"— 






. . I79» 


72 


47 


60 


33 


Paris . 




. . lau 


76 

76 


31 


07 
07 










. . IHIS 


3 


41 


KMer 


Bttrlin . 






7a 
7a 




70 
.07 




Humboldt 


CopenhagCT. 


'. '. IBI3 


13 


38 


Wlnegcl 


Davis's Straits 


. . iBao 


«7 


37 


a* 


20 




Regent's Inlet 
B^Q'sBuy 


- . do. 


71 


10 


»K 


lU 


1 




71 


13 


«7 


3 


Sir Edw. PacTj 




'. do! 


ea 






10 


1 


Melville Ixlan 


. . do. 


73 
6S 


12 


1(>3 
luo 


40 
6 


! 




J2 


64 


47 


ll>2 


14 






«!, \a 1821 


67 


33 


104 


25 




SCationa in No 
America. 


SB 
70 


17 
17 


104 
106 


24 

21 


Sir .lohn Franklin 




69 


51 


107 


31 


1 




7 


OB 


5a 


105 


54 






"-B 


G8 


60 


107 


33 


' 



This is, we think, enough to satisfy any candid mind that the 
problem requires a totally new inTeatigation. 

We ought not, however, to pass by the concluding obserration of 
Mr. Barlow, without one remark. We do not, indeed, fitUy catch the 
import of that sentence, except it be intended to affirm that there is a 
different pair of poles (centres of force), to which the needle, at each 
place of observation, is subjecl^d. If this be the meaning, we are sure 
he must long since have discovered the total incompatibility between 
such a doctrine and the fiindamcntal principle of the duality of the 
centres of force, situated in a central molecule: and had it not been 
repeated in his Treatise on Magnelism, published several years afler 
his Esiai/, we should be led to think it a mere slip of the pen. That 
the mode of action, the intensity and direction of the resultant force at 
each different place in his or any collected list of observations should be 
different, is obviously a necessary consequence of the assumed cir- 
cumstances, upon which the formula itself is founded ; but that this 
difference should result from each place having its own " particular polar- 
izing asis," would inevitably lead to the conclusion that the number of 
poles, instead of being two, is infinite; and stiU more strangely, that 
instead of each pair of poles acting in all directions, they have no influ- 
ence whatever upon any point in space save tho particular one to which 
they are adapted*. 

The truth is, that in all these inquiries, two fundamental mistakes 
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hare been committed; but of these we shall speak Lereafter, merely 
indicating in this place, that we are prepared to exhibit the source of the 
fallacy. We reserre them to a future page, because they are connected 
with some more recent inTcstigations to which we shall then have occa- 
sion to advert. 

From the opening remarks of this section of the Horw Magnelias, 
it will appear that it was our intention to speak also here of the curres 
of equal intensity, — or at least of the curve of least intensity, or of the 
magnetic equator, according to Hansteen's definition of it. Now, whether 
the definition of this equator, hy means of the position of the needle with 
respect to the horizon, or by means of the amount of intensity be adopted, 
we are not lefl; at liberty to assume them as identical. For anything 
that yet appears to the contrary, they may be very remote from each 
other in actual position, and they may, as mathematical curves, be 
essentially distinct from one another. At all events, as we remarked 
with respect to the magnetic poles, if the two definitions be of a line 
which is mathematically the same, that identity ought to be sbonn by 
deriving their equations either the one from the other, or the equations 
of both from some third and different definition. Of course that of the 
centres of force would be both the most direct and most satisfactory. 
This has not been done, and hence, for the present, we are under the 
necessity of considering them as distinct but totally arbitrary modes of 
definition. 

The intensity of a magnetic needle is materially altered by its 
temperature; and an approximate degree of connexion hsLS been dis- 
covered, after numerous and Tery carefiil experiments, made by Mr. 
Christie, and M. Kiippfer* of Casan, and shown to be a very importaat 
element in the determination. All the experiments and observations, 
however, upon which Hansteen founded his experimental lines of equal 
intensity were made prior to that period, and hence, from the neglect of 
temperature, these must necessarily be very inaccurate. The di£Gculty, 
too, of making unexceptionable experiments on the intensity, is even 
greater than in those on the dip and variation. 

The great and unaccountable oversight in Hansteen's method is, — ■ 
fliat he does not seek the lines of equal intensity in the natural diredion 
of the needle, at the several places of observation, but the lines of equal 
horizontal inlensili/. The intensity, in this case, is not the whole intensity 
of the magnetic force at the place, but the intensity multiplied by the 
sine of the dip. What information, then, can this furnish of the nature 
of the distribution of the magnetic energy at the surface of the earth? 
The introduction of this foreign element into the investigation, is alto- 

■ Phil. Trans., 1H21; Anaales da Chim. et Pkys., 1825. Mr. Christie'H were 
undertaken and completed some time before SI. Klippfer'a, but there ia no doubt oC 
the latter being aJtogetlier independent in hia viewa an dresearelieB. We would nut 
be supposed io say that tlio influence of tcmperaturo on the uiDgnetic intenaitf wM 
then first obeerred. Jt luul been known long before, and bod been employed by 
Canton in explanation of the phenomenon of tbo daily vaiiation, first observed by 
Graham nearlj forty years before. Tlie first experimenia, on the influence of high 
temperatUTBfl on the intensity of magnetism, were certajnly made by Mr. Barlow, sbont 
IB20; and the first efficient inqturies into the law of that inflnenee, by Mr. Christie, 
to trbme vsliuible investigationB, bot^ matbQm&tiuA nxi&eKQBniBQi(u^«B.tiuit subjeol, 
. tre are indebted for nearly nil that ia known leXaSiveVi 'A B.v'ft»i?t<«Hn!t'w — 
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gether injurious too, inasmucli as it reoders the question mucli more " 



gether injuriout too, inasmucli as it reoders the queati 
complicated than it naturally is, and is such as to otfer no hope of a 
succeasful tenmaation to the inquiry. His isodyniimic lines (the term 
which he gires to the lines of equal intensitj) ure, therefore, prodactire 
of no adyautage, hut of much real injury to the prohlem itself. 

The same objection applies cqu^y to the points of greatest intensity, 
determined in Hausteen's manner, as to the loci of the points of equal 
intensity just spoken of. Considering these as the centres of force, 
whateTer be the law assumed, it is easy to show that the pheaometia, 
□either of dip, variation, nor intensity, can be eren upprosimateJy 
accounted for; eren though we admit the existence of the four such 
points for which he contends, and alioiv them any ratio of intensity; but 
this is not the appropriate place for such iliscusaions. At sonic tiiture 
time we may have occasion to return to the inquiry. Nor, again, a it 
possible to account for, from his mode of determination, any one particular 
relative to the state and position, or to the number of centres of foroe 
which produce the horizontal intensities. There is an essential clement^ 
the dip, required to render any one of them serviceable. If, however, 
the real intensities, in the direction of the resultant magnetic forces at 
each place, were mapped out from authentic observations, and due regard 
paid to the influence of temperature, — sucb charts would be of inestimable 
value in the furtherance of magnetic science. Is it too much to hope 
that some ardent inquirer may undertake such a task? And especially 
when the subject is one of sufficient importance to ensure due honour to 
the efforts he may successfiilly make? 

Of the more recent researches of llanstccn, scattered through various 
continental journals, but especially in Professor Schumacher'a.JifranoinrjcAe 
Nachrickten, it is difficult to give any popular idea, further than this, — 
that they are almost entirely devoted to a determination of the isody- 
namic lines in different parts of the globe. Of his Magnetismut der 
Erde we may possibly, in some future Number, give a pretty complete 
analysis, and accompany it by allusion to other matters and other author* 
intimately connected with the subjects of that work. The above brief 
account of his labours may suffice for our present purpose. 

Of all English writers on the subject of magnetism, and especially 
on terrestrial magnetism, Professor Kobison, of Edinburgh, was un- 
doubtedly the most philosophical and the most original that had appeared 
from the time of Gilbert till a very recent period. His two treatises*, 
Brst published in the Supplement to the Enc^cloptedia Brilannica, on 
" Magnerism" and the " Variation of the Compass," are fine specimens 
of careful induction, richness of invention, and luminous developement 
of principles: and we are not acquainted with one single work in the 
English language, the style of which is calculated to produce a better 
effect upon the mental habits of the yonng inquirer, than the writings of 
this distinguished philosopher fiimiah us with. They ought to he in the 
hands of every one whose attention is devoted to any of the branches of 
physical science on which he treats. We do not, however, in this analysis, ' 
intend to speak at much length of his labours, on account of their abrupt 
Tlitse are jiuljlisheil entire in Sir Dnvid Biewatei"* etettoa <Ji. \ok '«'s*»»,^fl^»K 
\eofA ftffs/em of Mechanical PftiJosophj,vo\.w.,iw.ifliYT'°%^*'™''S-'®'''^'S-^'''la 
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MAGNETISM. 

terminatioa already alluded to, but advert to them chiefly on account of 
the magnetic curve, which vras first imogined by him, and which has 
subsequently been brought to bear on the present inquiiy in a way which 
we shall presently describe. 

lie first considers the action of the four poles of two magnets, placed 
in one straight line, and deduces several of the properties of the curre, 
in which a needle being placed, the direction of the resultant forces 
should fulfil giren conditions*, and thereby explained several phenomena 
exhibited by two magnets (and also by a single magnet) which had before 
been deemed inexplicable. He then considers the action of a magnet on 
iron-filings, and the curves which theyform when placed on a paper above 
a magnet t. In an appendix^, he inserts an investigation of the equation 
of these curves for different laws of force, and deduces the remartabte 
property, that in the case of the inverse square of the distance, the sum 
of the cosines of the angles (with their own appropriate signs), with lines 
drawn from any point in the curve of filings to the poles of the magnet, 
was a constant quantity for each individual curve. These curves are 
such, that the magnetic axis of the particle of iron is a tangent to the 
curve at the point in which it is situated. At a period (as we are tflld 
by his editor) considerably anterior to this, he had, in his treatise on the 
variation of the compass, conceived the resemblance between this pheno- 
menon and the action of the great terrestrial magnet upon a small 
compasB-ncedle § ; and he appeared to see, that if we could determine the 
intersections of these curves with the circles made on the globe of tiie 
earth by their planes, so that the needle should have the dip and variation 

■ Mech. Phil, ToL iv., p. 221, &c f ■'*■ p. 269—72. + lb. p. 350—3, 

g Mr. Dsvies, of whose rcsoarches on this subject wo BhaU presently give n brief 
account, tbuB dofenils the propriety or tbia analogy. 

" It will be remarked, that in the eqUHtion OF the magnetic curve, the liiial position 
of the needle, or that which it takes when its centre is coincident with tbs centre of 
force, ia diSerant from that whicli is exhibited by a needle acted on by an artiSml 
magnet in all our experiments. This might, at fhst sight, seem to throw some doubt 
oil the validity of the principle employed in deriving the equation of the magnetic 
curve; but s little reHection will convince us, tliat the conditions of such experiments 
are different from tlio^ which obtain in the case before us. 

" In bU our expcrimenls, the length of the needle itself bears a finite ratio to the 
diataace of its centre from the poles of the magnet upon which we esperiment, and 
hence the action bccomea mutual ; the two magnets, and the system of actjon, being 
thus rendered compaund, its results must be expressed by a more compUcati^l formula 
than in the case we have supposed, and from which our equadons of the magnetifi 
curve bare been derived. This complexity of the conditions implies a corrospcSiding 
complexity of the equation by which they are expressed ; but uniform experience has 
shown that as wc diminish the length of the needle, and increase its distance from the 
poles, the observed resnUa are more nearly approximative to the results of the hypo- 
thesis from which we have started. In the case of the curves exhibited by iron- 
filings strewed on a paper above a bar-magnet, the approach of tlie observed curve to 
the calculated one ia very close. But in this cose the length of the needle (or magne- 
tized particle of the iron) is very smail In comparison with the magnet, and with its 
distance from the magnetic poles ; and, moreover, has, in itself, so little magnetic 
intensity as to exert, an insensible reciprocal influence on the state of the bar itself. 
This is precisely a miniature representation of the case of a small needle, acted on by 
the terrestrial magnet, though the ratio of the particle of iron \o the magnetic bar is 
many times greater than that of a needle to the terrestrial magnet; and hence the 
discrepancy between the observed and calculated result in the former ease is many rimes 
greater tlian in the latter. No gioimd of exception to our plan of inqniry can there- 
Are be found in this circumstance, but rather a continoaVitm tA\to-<iu.M.Vi,«i leferenoe 
■e have made of it." (fhil. Trons., \8W>, v. «f " 
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■which should conforDi to expCTience, the prohlem wnuld be completely 
solved. He did not, however, enter upon the iiKjuiry undi-r this aspect*: 
nor does it appear, from any of his writings, so far as wc know, that he 
had any distinct idea of tlie mathematical methods by which this may be 
accomptiahed. 

More recently, Mr. Daviea lias undertaken the examination of the 
mathematical consequences of the theory of liro centres tifj'orcc, situated 
anywhere within or upon the surface of the earth, ylewed as the sole or 
principal causes of the phenomena of dip, variation, and intensity : but as 
only a very small portion of these have yet been made public, we are 
unable to give any developed account of his methods or results, further 
than can be gathered from two papers in the Philosophical Transaclionst, 
one of which only has been actually published, though the other has been 
privately distributed by the author, and a copy lies before ua, of which, 
together with the Society's Reports, wc shall avail ourselves in this 

His £rst step was founded on the consideration, that the needle 
when left at liberty to lake a position in the direction of the resultant of 
the forces acting at the place in which it was situated, would, being pro- 
longed, cut the magnetic axis in some point, or be parallel to it; if, then, 
fibm the observed dip and variation, together with the latitude and longi- 
tude of the place of observation, the equations of the tine in which the 
needle is situated be formed (to which the above data are necessary and 
sufficient); and this be done for four different observations, the requisite 
vondilions Jor the position of Ike magnetic airis itself mil be found. It Is 
well known to those versed in this branch of geometrical inquiry, that 
when four straight Hnea are any bow given in space, so that no two of 
them be in the same plane, there can be only two stnught lines drawn 
which shall cut them all four. But as the magnetic axis cuts the four 
lines of direction of the needle, and these four lines have been given by 
observation and subaecjucnt calculation, there are oidy two positions of the 
magnetic axis which correspond to these positions of the needles possible. 
Moreover, if this inquiry were instituted respecting several Bets of needles, 
and the equations of the magnetic axis calculated from each of them, then 
if the observations he correct, and the whole phenomena due to the action 
of two poles (or of any number, and of any arbitrary intensity situated in 
the same straight line, for the above conclusion corresponds to this hypo- 
thesis also), lAey ought ta indicate the same line. We have said line, 
singly, for if we suppose both the lines given in such case to furnish 
soludons, which they would algehraicaHy, yet it would still only indicate 
two different positions in either of which the magnetic energies mat/ he 
■jtuated separately to fulhl the conditions, but not in both simultaneously, 
as in this latter case we should infer the actual co-existence of at least 
four poles not situated iu the same str^ght line, contrary to the original 
hypothesis. He, however, proceeds to the examination of this part of 
the question by another and u shorter process: viz., by inquiring whether 
either of these axes so determined from four ^ven positions of the needle, 

■ Mecli. Phil., vul. iv., p. 294, 

+ " Gcom«tri«U InveBtigatioua concerning the Phenomena of Terrestriitl Mao* 
netiEm. (/-Ai/. TVotm., 1836, p. 321, Bud 1836,^ &b.') -{ 
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ia cut by a tine drawn in the (lirection of a fifth needk deteimined in the 
same manner. He, therefore, calculated the equations of six diflferent 
needles, viz., those at Port Bowcn, Boat Island, Ctamisso, Paris, Valpa- 
raiso and Paramatta: and from tlie first, third, fifth and sixth, the equa- 
tions of the magnetic ases. In comparing each of these two positions 
with that of the Paris needle, it ia foimd that the least distance between 
this magnetic axis and the needle in question is between a sixth and a 
fiftli part of the terrestrial radins — a distance too great to he supposed 
capable of resulting from mere errors of observation, if the methods of 
observing be themselves to be trusted : since he states from every other 
case he has tried, the discrepancies are as great or greater than in the one 
he has given. 

The very great labour attendant on these calculations offers little 
inducement, in the absence of data upon vrliich perfect reliance can he 
placed, to examine them more minutely or extendedly: and hence, though 
the method in respect to its mathematical processes ia complete and 
umple, Mr. Davies abandons this mode of inquiry, at least, for the 
present. Me, however, remarks, that to lessen the actual labour of a first 
approximation, he has had recourse to constructions bymeans of the des- 
criptive geometry; and that " there is a greater degree of approximation 
in the few magnetic axes which he has thus determined from existing 
data than appears compatible with any other theory of the constitution of 
the terrestrial magnet than that which considers the magnetic forces 
situated in two isolated centres or poles." Still, " he would not be under- 
stood to say that the approximation is close, but simply that in comparison 
with all the positions which the lines may take, there seems to be ok 
region in space, in reference to the co-ordinate planes or planes of projec- 
tion into which they dispose themselves, but dispose themselves very 
irregularly in it*." 

He next proceeds to inquire whether tbe general Juaihemafical eka- 
racier of the phenomena which would result from the hypothesis of two 
centres of force, situated anywhere within, or upon the earth, are in their 
larger features correspondent with those which observations seem to poiot 
out in nature: to effect which he returns to the investigation of the pro- 
perties of the magnetic curve of Professor Robison, which he gives for 
any ratio of the intensity of the two forces, in a form of which the equa- 
tion of Professor Playfoir is a particular case; though in his snbsequenl 
investigations he takes the intensities equal, inasmuch as he finds fay the 
application of the natural interpretations of the resulting formulae, that 
their inequality would necessarily implif the existence of two m^netic 
equators, or lines at any point of which the dipping needle would take a 
horizontal position t. By changing the method of mathematical investi- 
gation, he then finds, admitting the equality of intensity in the two poles 
for the foregoing reason, that the consequence is — the magnetic equttior 
u one single and contintiaus line on Ike surface of Ike earlh. So iar, then, 
the phenomena appear to be compatible in a rough degree with the 
hypothesis ; and a more minute comparison cannot be fairly instituted, 
till more perfect data are obtained. 

'F/UL Tratu., 1B36, p. 233, -^ IbWL ^ 'i**, »V. VI 
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The remainder of tllese papers is devoted to the investigation of tin 
properties of the magneljc curve, which are very fully developed: and to 
the determination of the curre of vertieity (or that at any points of 
which a needle being placed, it shall he directed towards the centre of the 
earth, nc jierpendicutar to the horizon), and uf the numlier of points in 
which such a curve can meet the terreatiial surface. We can do little 
more, in a popular form, than describe the general character of the 
methods of inquiry, and state the result in which those investigatioi 
terminate. 

He first obtains the rectangular equation of the curve of verticity", J 
and finds it, like the magnetic curre from which it is generated, is i ' ' 
eighth degree; and that combined with the equation of the ma^et 
meridian t, it gives an equation of the tenth degree from which to deteV* 1 
mine either co-ordinate of the point of verticity on the terrestrial soi&De; \ 
and, as he remarks, after seYeral fruitless attempts to solve these equa- 
tions, or those which arose from them by transformation, he was com- 
pelled to admit that, in the present case, falUre el fiigere enl triump/iut. 
Uowever, by means of the polar cc[uatian, this important fact was broogbt _ 
out, that no mora than two points of the curve of verticiiy can exist in (AftJ 
same tine drawn through Ike centre of the earlA'l. I 

Returning to the original conditions, he then finds that two seperalo^ 
cases of the problem are involved in the same general equations, only one 
of which can belong to the physical problem: namely, when the magnetism 
in the two poles is of like kinds and of unlike kinds — the latter being 
the one which must inevitably belong to the constitution of the ter- 
restrial magnet in the hypothesis i since it ia contrary to all analogy and 
- to all imagination, to suppose that a single magnet can have only two 
poles, and those both of the same kind. It required considerable and 
laborious investigations to separate, in a perfectly satisfactoiy manner, the 
two sets of branches of the magnetic curve involved in the general equation 
distinctly from each other, and assign them accurately to their respectiTfl 
physical cases; and it was at last effected only by the introduction of a 
totally new scries of mathematical processes, though ultimately broi^ht 
into a form adapted, in some degree, to pre-existing ones. The general 
method consists in an investigation of the necessary expressions for tie 
various lines, singular points, &t'., which geometers have occasion to dis- 
cuss Lu the examination of the properties of curves, by means of the 
angles of the triangle, whose base is the magnetic axis ;md vertex of a 
p<nnt in the curve. From the properties of the convergent magnetic 
curved, such properties of the corresponding curve of verticity are 
deduced, as are essential to the solution of the physical problem; 
together with the general character of that corresponding to the divergent 

* It had before been sbown, and indeed a moment'B rejection readers [t obviooB, 
thOit these loci aie linear, and aJI aituatcd in one plane, pas^ng through the magnetic 
aids and centre of the earth. 

■f The great circle-phuie passing through the ma^etic axis. 

i Phil. Trans., 1836, p. lOl. 

§ The curve which ia produced when tlie forces arc of unlike kinda : the divergenl 
being those which result when tbe forces ore of the samu kind. These distinctive and 
iqipmpriato terms were first employed b}' Professor Leslie, in bitiGeomelricalAnalt/ais, 
page 399. 
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liBiicIies.' and careful ly-drawn figures of them are annexed. The eonae- 
quence at which he arrives is — thai if we admit the hypolhesis of two 
centres of magnetic force situated wUhin the earth, there will be two and 
onlg ttva poinli on the earth's surface, at which the needle can lake a 
potition vertical to Ike horizon. 

" Whether," he continuea, " this he the number actually existing on 
the surface of our earth, we are aot at present in a condition to deter- 
mine. Oae sueJi undoubtcdlj there is, and a second is probable, but its 
position has not been assigned; neither, from any observations yet pub- 
lished, can it be eren approsimately determined, nor, therefore, its exist- 
ence positively affirmed. I am not aware that any observations give 
reason to suspect the existence of more than these two; and hence, so for 
as we can judge from the data before us, the conclusion now obtained as 
a consequence of two magnetic centres of force, is consistent with the 
phenomena for which the hypothesis is required to aiwount. Ji it, 
therefore, a strong argument, in Ike present state of our actual hiomledge 
q^ the phenomena o/" terrestrial magnetism, for the truth of that 
hypothesis*." 

This is the utmost extent to which the solution of the problem has 
been advanced in this direction : and here we are compelled, for the 
present, to leave the subject. 



Addendum. — Since this paper has been in type, a memoir by Baron 
Humboldt has been submitted to the Royal Society, and a Keport upon 
it, drawn up by Mr, Cliristie and the Astronomer Boyal, has been also 
given in. The object is to urge civilized govemments, especially that 
(f England, to establish a few well-appointed permanent magnetical 
observatories in appropriate positions on the globe. Many of the diffi- 
culties to which we have alluded at p. 383, would then be removed: 
and we have little doubt of this system completely supplying all the 
data that will be required. We trust the British Government wiD 
not be backward in seconding the efforts made to complete a syBt«m of 
inquiries, which in origin and cultivation have hitherto been almost 
entirely British, and in which, too, Britain has a deeper personal interest 
than any other nation in the world. 

" PAif, Trant., 1838, page 124. He remarkfl, however, that conld we conraive 
such B constitution of the terreBtria) nutgnot as should liave two poles of like kinds, 
there would alinaga ie two painlt nf verlicitg, and within certain linilM nt reUtinn 
between the poHitions of the poles, the ceotre of the earth and the a. 
earth's radius, there may bef&ur such points. 




Scientific Term*. No. III. 
Force; Power; Flubnt-Powib. — "A great eourire of confuiion and error 
in Mechanical Philosophy, us treated of in books, is an indlirritninale and 

ambiguous use of the terms, force, poorer, renslance, and others of correlative 
import, to signify several different sorts of quantitiesf accompanied by • 
corresponding vagueness of apprehension in regard to the existence and 
nature of these differences. Whether the ambiguity of language is the 
cause or the effect of the indistinol notions on the subject, I need not 
inquire. It is certain that they tend mutually to perpetuate each other, 
and I have no doubt that, collectively, they have done more to retard the 
progress of mechanical philusophy. and to bring it into disrepute among 
practical men, than all other causes united. That there may be no misappre- 
hension in regard to the precise meaning 1 attach to the language I use in 
speaking of these difTerent quantities, I shall, before 1 proceed further, poittt 
out the differences (o which I allude, and the mode in which I shall distinguish 

Mechanical agency may he contemplated under several different aspects, 
in each of which respectively, its magnitude is a different species of quantity. 
My present purpose requires me to notice three of these: — 

1. It may he considered with reference solely to the simple pressure or 
effort, exerted at any point, or indivisible instant of time. In this view iU 
magnitude is expressed simply In pounds ; this quantity 1 call force, or force 
of resistance. 

2. It may be considered with reference not only to the force, or pressure 
at any point of time, hut also with reference to the distance through which it 
is exerted, but without reference to the time occupied in moving through that 
distance. In this view its magnitude is expressed by the product of force and 
distance. The cost and value of all mechanical etTecIs, and, of course, the 
cost and value of all mechanical power, are proportional lo this product ; for this 
reason I designate the quantity resulting from the product of force and 
distance by the name power. This product is the true measure of mechanical 
power in all cases, when contemplated as an agent, producing a. delerminaUi ' 
amount of any of the various ultimate effects aimed at in praclicol mechanieg; 
fbr the amount of effect produced will always he proportional to ihia product in 
the moving power. 

3. Mechanical ai;ency may he contemplated as a quantity depending for 
its magnitude, not on the total amount of its effects, hut on the rapidity with 
which it produces given amounts of effect; that is, it may be considered not 
only with reference to the force and distance, but also with refeience lo the 
shortness of time occupied in passing through that distance. 

In this view its magnitude is expressed hy the product and disi 
divided by time, or which is the same thing, the product of force and velocity. 
This product of force and velocity is not a measure of power, hut of a ratio 
which power bears to time^ or in other words, it is a measure of the rapidity ■ 
with which power flows out and is brought into action. This quantity, Ihere-l 
fore, T call Jiuent-power. 

I trill recapitulate these dislinoliong. 
2K 



L 




t394 MI^^LI.ANEUl'S INTtLUUKNCB. ^^^^1 

Force is the pressure in pounila. ^^^^^^| 

Power is ilie product of fbree and diHUnce. ^^^^^| 

Flaent-potuer is the product of force and velocity. ^^^^^| 

Force is simple pressure, irrespeclive of duration or motion. 
Power becomes developed as this furce moves, in proportion to the distance 
moved through. 

Fluent-power ia the ratio of this develcpement to the time in which it 

These are lliree quantities, which ate totally different in their nature, and 
between which it h of the utmost importance clearly to distinguish, in every 
branch of mechanical philosophy in which they are introduced, and in non* 
more so than in that which treats of the resistance of fluids. 

It may seem incredible to some, that distinctions so obvious and simple, 
and the proprioty, and even neceiisicy, of which arc so manifest, c«d need to 
be laid down, and insisted upon in the nineteenth century, especially in a 
branch of science which has been cultivated ever since th; days of Archimedes. 
But if any one lo whom this sentiment may occur, will first clear up his own 
views with regard to these distinctions, and will then in the light of them 
enamine the books, he will be astonished to find what a medley of conRision 
and error they contain, in every branch of mechanical philosophy to which 
these distinctions are applicable. Ei'cn the Treatise by Olinthus Gregory, 
who, perhaps, brought as high a degree of mental and mathematical acumen 
to bear upon the subject, as any who have preceded or followed him, should 
not be excepted from this remark. 

It was an oversight, or misapprehension, of these distinctions, that em- 
baiTaased the views of your two correspondents, to whose comniunicatfona I 
have already referred, and which has led them to suppose that the different 
resultH at which they have arrived, in estimating the perpendicular action of > 
fluid on a plane oblique to the line of its motion, are at variance with each 
other. Correctly understood, these results are in perfect accordance, nut only 
with each other but with the common theory. They diS'i.'r, it is true, not, 
however, in principle, but only in the nature of the yuanlity deduced." 

The two correspondents referred to, are two highly -respectable Profbsson 
in the United States, Mr, Blake, whose remarks we have been quoting, 
after stating the question l)etween them, and showing that, by the strict use 
of the terms in the senses he has proposed, the dcbalcable ground between 
the disputants is narrowed, if not altogether annihilated, proceeds; — 

" In the foregoing remarks, I have endeavoured to give a prominence to the 
distinctions I have made between the different aspects in which mechanical 
agency may be contemplated, corresponding to my views of their importance. 
That the quantities between which I have endeavoured to distinguish are diffe- 
rent, is no new discovery. Their difference has always been recognised, when- 
ever it ban been adverted to. It has, however, been so little adverted lo, at 
least in treatises on mechanics, that it is scarcely too much to say, that it has 
been wholly overlooked. Nothing is more common, not only in loose conver- 
sation end writing, but even in the books which profess to teach on this sub- 
ject, than to find these several quantities spoken of under one and the same 
name, without any diBcrimination al a\\, and evidently without any apprehea- 
aion of their differeoce. It islo l1iisc\T<:QmaVftT\ce,*%\\oL\eirttai.i ■wi^^^fpsted, 
[ that Jchiedv attribute the wett-ktvown ?o,',-\,\Wv-\-otc\cviw».v.'s-: 
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and use of nieL-hatiical poweT, theory and practice have liiiheno wooed eaeb I 
other almost in vain. Whenever a pxxl troBtiie of mechanim shall ho (Eirm 
lo the public, in irhioh Ibeae dialinctions ure laid ilovn. r'n litninf, as fundt- 
ineiital. and carried out through all bmnchoa of the suhjecl. as I have endea- 
voured lo carry them out here, thul moment, in my view, theory and prnclice 
on this Buhject will be weddeil. and h new era in their history will com- 
mence." — Blaho, Remarkt oa the Theory of the Retiitaace of FlHtit, 
Silliman's Journal, No. LX. 1836. 

Without expressing any opinion, at present, upon iho accuracy 
the definitions given by Mr. Blake, it is impossible not to acknowledge the 
justice of his observations. The careless, and therefore, the frequently 
cDDtrediclory use of terms, is an old and inveterate disease. The experiment 
advised by Mr. B. to tbose who have any doubt upon the subject, mii»i, unfor- 
tunately, under existing circumstances, be undergone by at least every self- 
taught student. It is a painful necessity which ought to be removed, and 
which would be in a short lime, if authors were as anxious and as fearless to bs 
understood as this gentleman. Hia example, if followed by our own country- 
men, who are the greatest sinners in this respect in Europe, would save mi 
e and unproStable investigation and many a mischievous dispute. 



Safety- Stopper fur Sifum-Iiintfrs. 

Explosions of steam-boilers ore frequently the effect of an accumulation of 
sediment within them. This fbrms a crust on the interior surface, particularly 
on the bottom, and being a bad conductor of heal, insulates the metal from 
the water. It is, therefore, entremely favourable to the former ac<|uiring ft 
tiigh and injurious temperature. When this has happened, the difference at 
dilatation, which sometimes occurs, destroys the adhesion of the sediment, 
and exposes the incandescent metal to the water. The 
duction of steam, which Is the consequence of the contact, is often i 
that the boiler, unable to withstand the sudden increase of pressure, explodw 
with more or less violence. To this peculiar case of danger, no one had, up to 
a very recent period, been very successful in applying a means either of 
remedy or of prevention. To use distilled or fiUered water, lo invite the deposit 
to subsida in parts of the boiler not exposed to the fire, and lo prevent acca- 
mulation, by frequently cleaning out the boiler, were the principal meani 
used. That these have been very inadequate, and that a remedy fiir the evil, 
or a prevention of its occurrence, had been long desired, every one at all 
acquainted with the causes of destruction of steam-boilers is well aware. 
Water which, on evaporatifig, leaves no sediment, cannot be obtained in a vast 
miyarlty of instances in which steam-boilers are used, and the labour and 
inconvenience which the frequent removal of the deposit requires, often causes 
this necessary opernliim to be deferred far beyond the time that it ought to be 
done, either for the preservation of the boiler, or the safety of those near it. 
With this view of the case, and with the recollection of the length of time this 
particular cause of mischief had batlled the ingenuity of the most auccessliil 
improvers of the steam-boiler, wo can easily feel how eagerly would tw 
received an invention which should faithfully give an indication of this peruliat 
danger whenever it may be approaching, and which should, if this Indication be 
a«g\eeteA, aveft tha danger, by suspending, m ^pKiYet toie, "Oo& »tai<B& 
itn mediate agent. 
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Such an invention ha* been reisenlly ai^complisKed by M. Gsly-Cazalat*. 
has been patented bocb in France ami in EngUnd ; and afler the usual severe 
exuminution of La Socifti d' Encouragement uf Paris has been declared 
worthy of their large ^Id medal. 

The simple and ingenious apparatus, by which M. G.-C. succeeds in 
rendering this essential sen'ice to the safe application of steam-power, is the 
Ibllovring : — it should, however, he premised, that the invention is not intended 
to be substituted for the present safety and escape-valvea, hut to he used in ad- 
dition to them. A Hinall tube is passed through the boiler and its top and bot- 
tam, directly over the part where the Are strikes the latter most forcibly. The 
upper extremity of the tube projects from the huiler, and is terminated by a 
Iransferring-coctK The lower extremity is riveted to the boiler-bottom, 
and its aperture is slightly contracted %in its diameter. In tlie passage of the 
tube through the boiler, a communication is made between them by a few 
boles. These are pierced In the tube, and so as to be as high as possible 
above the regular water-surface level. 

The aperture of the lower extremity of the tube is closed by a means 
which deserves attention, A stopper, which may be either a plug or a ball, 
of fusible metal, is deposited in the transferring-cock, and by the half-turn of 
the handle conveyed into the tube : as soon as it has dropped from the cock, it 
is exposed to the current of steam rushing through the perforations in the 
lube, and is driven along like the ball in an air-gun. At the end it ia 
arrested by the contracted diameter of the lube, and is so powerfully held 
there, that it hermetically seals the aperture. This stopper, so applied, 
beoomea an integrant part of the boiler, and from its position is, like it, exposed 
to the direct action of the fire ; but there is this important peculiarity with 
regard to the stopper — it never can be, on its upper side, in contact with any- 
thing but steam. Now that of the boiler-bottom is always intended to be in 
contact with water, and may be separated from it by sediment. 

If we suppose a boiler-bottom, guarded by a safety-stopper, to be liable to 
become dangerously heated by either of the sets of circumslancea which are 
tbesolecausesof this species of mischief ;[, the stopper will melt before the danger 
becomes serious, the tube will be uncorked, and steam will issue precisely at the 
point it oan he most effective, ■'. e. directly upon the fire ; the latter will therefora 
be instantly damped, and the uiiual danger as instantly averted. This alone 
is a most valuable property in the invention, and sufficient to recommend it 
to general adoption; but it baa this additional advantage in practice; viz., that 
it operates without stopping the engine; that as it damps, not extinguishes, the 
fire, the supply of steam is moderated, and never entirely suspended, and that 
another stopper can, by means of the transferring-cock, be conveyed into the 
tube, and the aperture again hermetically sealed in a very few seconds alter 
the fusion of its predecessor. 

M. G.-C. extends the application of this principle to the sides, as well as 
the bottoms, of boilers, in order to prevent the mischief which results &om a 

" FTofesseur des MalhiaiatigueS'Phgaiqiies at the RojqI Collogo of VersalHea. 
■f This cock is similar to tbo groBUOg-cock of a steam-engine — its plug ta not 
perforated, but has a cliamber oolj, this receives the article to be tronaferrmlj OD 
tnnuDg the plug half round, the chamber is exposed t« the other part of the tube, and 
the arliL'le drops into it. The "osa of the cock is to kaep the tube closed during the 
transfer. 

t Them are — total absence ot water in fl^e^Kagt^ ti wa atftrinaniv^ ■* » 
nil — inaulatiou of the bollnm by ecAiniF— "" -•—^■^■^^— 
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deprasiion of the wnter-surFacc below the level or the Hues. In this case ttw 
tube passes obliquely from Ihe top nf the bailer through il. and terminates il 
the side to be prolectPil, and the piug-tbrm of the stopper is changed In that ef 
a ball. Should the VBter-depression take place, and the boi1er-«ide beconiBi 
in the absence of water, 'too much heated by the action of the fire, the ball wiH ' 
melt like the plug in the Ursl instance, and the same dibiniblc coniiequanoM 
will follow. 

M. G.-C. also sueeesls. that the injection-pipe ot llie water-supply should 
extend further into the boiler than usual, and be cirricd quilo round ill side* 
at the greatest convenient height, and that this prolongation should deliver the 
water through a large number of small holes, so distributed that they should 
bathe the whole interior surface of the sides. This would be another ir 
preserving them at all times lh>m injurious increases of tempcrulun 
vben the water in the boiler might bo the lowest possible. 

Seff-regulaling Apparaliu/or the Supply nf Steam-Boiletii. 
As the most frequent cause of the explosion of steam-boilers arises from tlw i 
depression of the water-surface below a certain level, it is evident that tbs 
constant raaintenance of this surface at a proper height, is an object of tba 
highest importance, tt appears, from causes into which wc ahnll not now inquirev 
that much more attention has been paid to this essential appendage of a 
boiler in the United Slates and in France, than in this country. We select 
two instances to which publicity has recently been given, in the latter kingdom, 
by the SodHi d' Encouragement. One of these is of universal applicatioi 
possesses that extreme simplicity which characterizes the results of reBned 
invention. M, Galy-Cazalal, whose safety -stopper has been described ii 
preceding page, is also llie author of this apparatus. To the chamber of a 
feeding-pump (which has a power more than sulGcient to supply the greatest 
evaporation, leakage, &c., of the boiler to which it is applied), M. G.-C. attache! 
a very small tube, this ho leads into the boiler, and establishes a second con- 
nexion between thorn, the first being the usual one,— that of the injection-pip*. 
This small tube rises in the boiler to the required water-surface level, ond there 
expands into a cup-shoped termination. In this lies a hollow metallic sphere, 
light enough to float in water; and though allowed a certain play, yet is pre- 
vented by a bridle from escaping, and thus acta as a valve. This is the whole 
apparatus ; its action is as follows : — When the supply happens lo be larger 
than the evaporation, &c., takes off, the water-surface naturally rises in the 
boiler; this rising lifts the spherical valve out of its seal, and permits a small 
quantity of the hot water to pass through the tube into the pump, the next 
exhausting stroke of which, by producing a vacuum, changes the hot w ' 
a volume of steam, which, filling the punip, prevents the rise of wa 
checks the supply. The succeeding strokes of the pump continue inetTective 
by the same means : they merely create and compress steam, until the w 
the boiler is so much evaporated, that its surface descends low enough to reseat 
the spherical valve, and cut off the connexion between the boiler and the pump ; 
this done, no more hot water can descend, the steam in the pump is condensed, 
and the latter recommences the water-supply : a little lime may be necessary 
ia the warming and cooling of the pump before its full operation < 
change, be attained, hut the range of water-surface in the boiler, through which 
it may Bafely rravel, is always sufticienlly amp\e to ^twrtX, ftiw. T.oKwSANaSA'ftijfc 
eoolinff.tbe piston of the pump is made VioWnw , w V\\rV Vrie ?LVia'as^MMta- 
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bave access to it. As, in order to ensure the buoyancy of ihe metallic sphet«, it 
must be made very Ihin, and tberefore unequal to sustain great pressure when 
occutring on one side only, M. G.-C.,to prevent its being crushed by the stean. 
encloses a little water within it. This is, of course, raised into steam of the 
tame elasticity of that which surrounds it, and exactly balancing the external 
pregsuce, preserves the sphere from a change of form. 

The other apparatus referred to has been adopted by the proprietor of ■ 
large establishment in France, and cap be used in stationary sleam-boilera only. 
The apparatus consists in a receiver and two stop-cocks, put In action by a 
oountei-weight, which is reieed occasionally by an hydraulic lever. A correct 
idea of the arrangement may be formed by imagining a cylinder to be attached 
to one end of the beam of a balance, and a weight at the other. 

The receiver, by its position with regard to the steam-boiler and a reserrtur 
of water, can be suddenly filled with either water or sleam. Its welgbt is thus 
varied, and will become either greater or less than the counter- weight. Whan 
filled with water It is greater, and, of course, the beam declines on tbe side of 
the receiver. When this is replaced by steam, the counter- weight is heavier. 
This then descends, and raises the receiver. The axis of the beam is in con- 
nexion with the stop-cocks, which, in the several positions resulting from the 
movement of the beam, open communications alternately with the reservoir 
»nd with the boiler. 

When the receiver has obtained its dose from tbe reservoir, it descends by 
its superior weight; a stop-cock is opened, and, if the water-level be low, Ihe 
ountents of the receiver pass into tbe boiler; and the former losing weight bj 
the exchange of water for steam, is lifted by the counter-weight to the reservoir, 
and. receiving a further supply, again descends. If the water-level be aufli- 
ciently high, though the communication by the stop-cock be made, yet no water 
passes, and the receiver remains stationary until the witer-level descends below 
the assigned point. This last effect is owing to the orifice of communication 
being below the desired water-level; and of course not being open unless the 
water-surface has descended below it. 

This mode of feeding a boiler has been in actual operation, in the establish- 
ment in which it is erected, for several years, and its success has completely 
demonstrated the practicability and the value of the design. 

Another Bequest to the Ingenious. 
" To the President for the time being of the Civil Engineer Institution in Trust. 
the interest te be expended in Annual Premiums, under the direction oF 
the Council, Two Thousand Pounds. 
" All my scienti Be Books, Book- cases. Prints, and such Drawings as my Execu- 
tors shall consider suitable, are to be delivered to the President of the Civil 
Engineer Institution, for its use and benefit, on condition that all those 
Articles, as well as the Books, Prints, and Drawings already presented by 
me, shall, in case of the said Institution being discontinued, be delivered 
to the Royal Society. Edinburgh, for its use." 

Extract from the Will of the late Thomas TELFoao, Esq, 

Civil Engineer, London, who died in tlie Autumn of 1834. 

In our last Number we inserted the noble Bequest of John Scott, of Kdin- • 

burgh, who, far away tcom Uvr tva.i\^e coimtcy, left a considerable turn of 

money for tlie eneouragemenl oi t\\ei useM at\s\ a^ft. -so ^e» tbau^ht il a 

lllty to animadvert on ibe conduct, o? V\\o%e ■paitveim-sVwaVwaii'ift- "-^^ 
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botion of the pnxreedn of llie legacy were ulliiaately left. We have now 
recorded a later case of ihe same public-spirited description. Mr. Telford, also 
- » Scotchroan, aUo dying, though in London, yet far reniaved from Scotland 
and his native plara, bequeaths also a considerable sum of money for a very 
similar purpose- The case is, indeed, bo far so precisely parallel, that we pro- 
ceeded with more than ortlinary interest to asrerliiin the conduct of the trustee* 
or their agents to whom the care of the latter bequest was conQiled. We cer- 
tainly did venture U> hope that the parallelism might not continue further in the 
two cases, but we were determined, if it did, lo express oursehea as freely, at 
least, of the Inslilutinn of Civil Engineers of London, as we had done of the 
Franklin Institute of Philadelphia. 

We are glad to announce, as Englishmen and as men, that our hopes 
were realized, and we have the gratificntion to subjoin, for the information of 
Ike ingenious throughout thb wokld, the following resolutions of the Council. 
under whose direction Mr. Telford has left the interest of the £2000 to to 
expended. 

Exlraclfram the Minutes af a Special Meeting of the Council of the /fuMte- 
iion of Civil Engineers, held 2'ird Februwg, 18.35. 
Resolved, upon consideration of the above bequest of their late highly- 
esteemed and much-lamented President, that— 

I. The Premiums to be given be both of an honorary and pecuniatT 

II. That the honorary premiums consist of medals in gold, silver, and 
bronze, lo be called the "Telford Medals," with a head of the late preitident M 
one side, surrounded by the words, " Institullon of Ci\il Engineers, founded 
ISIS;" and on the other "Telford Medal," and a suitable device, leaving a space 
for the name of the successful candidate, and the object of the reward ; or of 
such other description of honorary medals, and of such size and value as shall 
be determined by the Council. 

IIL That the principal subjects for which premiums will be given are — 
1. Descriptions, accompanied by plans and explanatory drawings, of any work 
in civil engineering, as far as absolutely executed; which shall contain authen- 
tic details of the prt^ress of the work*. — 2. Models or drawings, with descrip- 
tions of useful engines and machines ; plans of harbours, bridges, roads, rivers, 
canals, mines, &c.; surveys and sections of districts of country. — 3. Practical 
Essays on subjects connected with civil engineering, such os geology, mine- 
ralogy, chemistry, physics, mechanic arts, statistics, agriculture, &c., togethar ■ 
with models, drawings, or deacrlptions of any new and useful apparatus, ob I 
instruments applicable to the purposes of engineering or surveying. 

IV. No premiums can be given until Ihe next session of the institution, 
but specimens of the " Telford Medals" will, if possible, be provided for the 
inspection of the members previous to the close of the present session ; and 
any communications for reward, presented during the present session, will be 
considered as subjects for premiums in 1836. 

V. The number or nature of premiums to be determined by the Council 
at a special meeting or meetings lo be called for that purpose. No member of 
the Council can be present at any meeting for determining the premium of the 
class for which he may be a candidate. The quorum of the council for deciding 
on the premiums must consist of at least the president, two vice-preside n Is, 
and fcur membeis, or in case of the Vknftvoi4«fe\o SkQacftte tA "Cob "ji^eKAww.,!*. 

^B|^ ftnenton'e acmnnt of the Edystonc l.\gW-Yw««B vna-j >» ^nfeeT, *» wv ei 
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threa vice-presidents, and four mcrabeta of ihe council ; being i 
■even, as Ihe smallesl nuraher of a Council for awarding premiums. 

V!. The premiums to be distributed to the successful candidates at a 
Bpecial general meeting at the end of [he session. 

VII. In the distribution of premiums no distinction will be made betveen 
natives and foreign erg. 

VIII. The proceedings in Council respecting tlie preraiums to be made 
known at Ihe ordinary meeting of the S'lth of Februaiy, from the chair ; and 
that printed copies of the same be circulated lo every member of the Institution, 
together with the substance of the address of the President on the 27th af 
January, 18-15. 

To the bequBut of Mr. Telford and these resolutions, and particularly to 
the seventh, we desire the same eKtensi^'e attention that we requested lo the 
legacy of Mr. Scott, and to the terms in which it was actually bequeathed: 
and further we appeal lo the justice of the Franklin Institute, that thoy will 
enable us soon to announce that the following statement and contrast has 
ceased lo be true. 

Tlieproceedsofalegacy of £530were 1 The proceeds of a legacy of £2000. 
left to " ingenioQs men and women," were led; " to be expended in annual 
by a Scotchman dying in America, j preraiums" by a Scotchman dying in 



The Franklin Institute of the 
Pennsylvania for the promotion of the 
mechanic aria, endeavour to limit tbe 
knowledge and the advantage of the 
bequest to " the ingenious of the 
United Stales only." 



London. The Institution of Civil E 
gineers of London, at liberty to make 
any restriction or condition they please. 
Cake no advantage of their poaition, but 
decide that in the distribution of the 
premiums " no distinction shall be 
made between natives and Jbreiffneri." 

Estimate of Ihe Egicacy of the Hot-Air Blast. 
The calculations, &c., of M. Clement Desorraes, have induced him to conclude 
that the temperature of the furnace for smelting iron is increased 270°, — 360° 
Fahr., by the introduction of the liot-eir blast ; and he states, that he conai dew 
j> be adequate to the explanation of all the observed effects. 
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Estimate and Expression qfthe Value qf Acclivities 
It is evident thai, if it were possible, by calculation and the correct reduol 
of the various kinds of diMculties into equivalent quantities of the same kind, 
the comparison of two lines of road, of whatever material or construction, might 
be simply and satisfactorily expressed, either by numbers, or (to the eye) by 
lines of proportionate length. Supposing, for example, there were two roads 
leading irom the same commencement* to the same terminus, and that it were 
wished to express, as concisely as possible, the merits of each, could it be done 
better than by saying the balance of the advantages end disadvantages of Ihe 
one, compared with tite other, are as (suppose) 6 to 4 ; or more extendedly, that 
50 miles might be run in the same time, with the same load, as 40 miles on the 
other ; or supposing one line to be entirely level, and the other has depreciating 
acclivities, if it were said that 00 feet of rise in the latter were equivalent to a 

' la CJleparliamentary engineering language of tile present acs^onj there is no word 
■ - BlarlingpouAol».tKCv.-TQaA,'iuAlungl)ut " '~— ' " 
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„ Hull and Selby. 

„ York and North Midland. 

„ Merlhyr Tjdfll nnd Car- I 

diff. 
, Deplford Pier Junction. 
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mile of distance on the former, 8cc.? Thequackery and humbug of such terms 
as " characteristic gradient " would tlien, as they ought, be banislied from all 
rational diECUSsiun. Nothing can be more amusing or pitiable than the fre- 
quent misapplication of the barbarous term " gradient," both by engioecrt and 
legislators, in the present parliameniary committees. The invention or tbia 
term, it is said, originated with a drunken Irishman (an engineer 1), who 
endeavouring to give the proprietors of a road, in a hilly district, some excuse 

fiir an excess of cost over estimate, hiccupped out " that the rise over Hill 

mast be an in — ia — n — n — gradient in their calculation,'' " (s it in gradient 
you mane .»" said the chairman. " It — it is," said the engineer. 

When the reasoning and formula given by Navicr, in bis Eseey on the 
comparison of competing Lines of Railroads *, are belter understood, the jargon 
and mystiDcation we complain of will be unknown, and common sense mif 
preside unruffled in committees, &c., on engineering subjects. 

Rmlroad Actn, present Setaim, (June Z4th incl.) 
Th8 following additional Railroad Bills have received the royal assent; 
10. 
11. 

eastern.) 
„ Newcastle and 1 

Shields. 
„ Cheltenham and ' 

Western. 
„ Midland Counties. 

British As-iodaiion. — Si.r(A Meeting. 
The Hixlh meeting of the British Association for the Advancement of Science, 
is definitively announced to commence at Bristol, on Monday, the 22nd of 
August. It will continue during the wliole week. The officers of the associa- 
tion asserahle on Saturday, the 2Uth of August, to make the necessary arrange- 
ments. They must work on Sunday, if Monday and part of Tuesday are not 
to be lost to the members as usual 

Puten Lt o Improvement Bill. 
Tkk following notices appea n h p n ed votes of the House of Commons. 
We have searched the jou naU of e publ c press in vain for any notice of 
them, or for further informa n e a ng o heir important object. The biU 
itself ia not yet (June 25) pnn ed f pub rculation. 

June Utk. IS3r,.— " Act (o and 6 Will. IV., c. 83+) read. Bill to amend 
the said act, ordered to bo brought in by Mr. MackinnonJ and Mr. Hardy J.'" 

June 20(A. 1836.—" Bill ' lo amend the law relating to Lelters Patent for 
inventions, and for the better encouragement of the arts and manufactures,- 
presented and read l"; to be read 2° on Wednesday, 29ih Ji" " 
printed." 

A change seems lo have taken place in the intended parliamentary proceed- 
ings on this subject. Whether Mr.Mackinnonaakedforthecommitteeforwhich 

• Lately translated by Mr. Matueill, seep. 60 of the 
+ Given at lenirtU at p. 133 of the preecnt volume o( this Magajina. 
I Wm AlDX ML.-binnoa, M.P. for Lj-mingWu, 4, H^de-Ewt Pl««. 
r - -J Join Hardy, M.P. for Bradford, 7, Pcrt\aTid-?\Bce, 
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-he hail Riven so long nntice, we nannot leam; but it seems now he has pnued 
that poinl. and obtntned leave to bring in a bill. Thetitleof Lhis also varies con- 
■iderably from the votiia of the notice ; it is mote coraprehenBire and general. 
To lliis there can be no objection ; but past experience, on thia very question, 
induces a fear, that by grasping at too much, little or nothing may be obtained ; 
ftnd that the very desirable reforms of the patent law, specifled in the notice 
may be neglected, or omitted, among the numerous provisions which must 
neoes«arily be nubjects of discussion in a aatisractory bill for the better 
encouragement of the arts and manufactures. 

Patent Law GHeeance. No. IV. 
Tub penalties indicted on (he inventive genius of Britain during the prc$enl 
year, up to the I5tb ult., in the shape of government stamps and fees on patents, 
amount to more than £21,000 ! 

N.B. This sum has been paid in ready woTiey, on taking the first steps, 
and as many of the inventors are poor men (operatives), and a great many 
others of them persons lo whom it would be very inconvenient to pay at least 
£ too. down, they have been obliged to go into debt, or mortgage or dispose of 
their inventions, eitiiet wholly or in part, &c. ^^^ 
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MAT conld. 

130. JosBPa Bkncks Gkiuitiiwohl, Cam- 
berwetl-grove, Sarr., Merchant j for 
unproYBmcntfl in filtration. May 2B. 
—Nov. 58. Far. Comm. 

131. FiuNcn Petit Smith, Hendnn, Mid., 
Fanner, for an improved propeller for 
st«am and otber vefiBels. May 31. — 
Hoy, 30. 

ToTJt, Miv...29. 



i. WiLLiiM GosBJOE, Stoke Prior, Wor., 

for improvcmcnta in the apparatus, 
or menna, used for evaporating water 
from saline BOlutioiia, and in the con- 
atruction of atovea for drying aalta. 



^ 2. 



133. Luke 




Land., 


Patent Agent, for in 
ery and prooeases for 


proved 










d, a. part of wbich ib 




cable 1 


i otlier purposea. Ju. 




Dec. 3 






134. Bamn 


Hemiv Db Bona, M 


j. GCYU 


Aussian 


service, Edgware-td 





forh 



—Dec. 4 



□ capstans Jur 



9. Mansau Boweb, Birmiiigham, H'ar., 
for improvements applicable to van- 
UUB descriptions of carriages. June 
7-— Dec. 7. 

6. John YooNG, Wolverhampton, 5faf, 
Patent Lock-amith, for improTemmH 
in the making or msnufacturing of 
metal hinges foe doors and other pnr- 
poeea. June 7. — Dec. ^. 

7. Daniel Chakhebs, Carey-sU, Liiv 
coln'a Inn, Wat^r-clnaet manufac- 
turer, and Joseph Hall, MargareC- 
st., Cavendiali-sq., Plumber, bit an 
improvement in puropa. June 7. — 
Dec. 7. 

B. Miles BKRBViChancecj'-lanej.WiiWr., 
Meclianic&l Draftsman, for iniprore- 
menta in machinery, or apporatna Itor 
cleanin);, purifying, and drying wheal, 
or other grun or seeda. June 7. — 
Dec. 7. 

9. Amoh Gkhald Hull, Cockapur-Bt, 
Charin^-crosBi Middjr,, Esq., for bis 
iBVeattan of improvements in instru- 



m 
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UO. Edward M*ssev, KLns-st., Clerken- 


l53.JoHNYouNO,Wrfv«rll*mpton,W^, • ^ 




Patent Lock-Smith; for improve- 












pnrposes. June 21.— Dec. 21. 


Boundiiifp St wa. June 13.— Der. 13. 




141. Jacob Pirkinu, Flwt-Bt., Zonrf., 








appkntua for cooking. June 13,— 


for tbe construction of boilen aod 


Db(^13. 


other purposes. June 23.— Dec 22. 


142.MiLfflB«HBV,Chanc:erj-l«ne,Mi*ir. 


154. WiLuAM Wright. Salford, -taw.. 


Ciyil-engineer: tor improved «pp»- 




raluB for torrefyin(r, biking and ni»Bt- 










coltun, flax, silk, wc«l, hemp, and 


tioiu is also applii^able Ui the evafo- 


other fibrous subslanceB. June 22.— 


Dec. 23. 


jmeeB and other liqiiiili. June 13.— 


ISS. Chaklib PciacH CnArxAN, Com- 


Dbo. 13. For. Comn. 




143. Alkxandbk RiTCUiK, Lewli, york. 


colicoes, and other fabrics. June 39. 


Merchant; for an improvement in 


ilreBsins and finiBhiDe woollen cloths, 


—Dec. 22. 


and other vovm bbriea. Jane 13.— 


158. Wn,iTAM Bam^tt, Brighton, Jhuw, 


Dec 13. 




\U.CB*»LteSi:HAraj,«Tt,T>ai\ey, H'orc., 


ralus fur generating and purifying gM 


Gent. ; for improved upparatuB for 


puddling iron. June 13.— Deo. 13. 
145. THOMAi Vaux, Woodford-bridK*, 


June aa.— Dec. 22. 


187. HAMsn STANsriin, Leeds, York, 


Eiiei, Land-Surveyor; for a mode 










or yams, and for weavinc ecrtaiii 






June 13.— Dec. 13. 


fabrics. June 23.— Dec. 38. 








Worm. , Professor of Chemistry i int. 










useful pnrpoies. Juno 15.— Dec. IS. 


known by the name of, carbonate of 


147. Jaueh DnnnuE, Bath, Som., tnrim- 


baryta or carbonate of barytes, Jane 




22.—DOC. 32. 


pension chains for bridges, viaduetB, 










making or manufacturing lace. Juoo 




22.— Dec. 22. 


Dee. 17. 


160. John Mc Dowall, Johnstone, Rrni- 


148. John Hopkins, Exniouth^t., Clerk- 




enwell, Middx., Surveyors for im- 






in the machinery for sawing timber. 


enaine boilers and other purposes. 


and in the mode of applying power 
to the same. June 24.— 6oc 24. 


June 18.— Dec. 18. 


149. Loots Gachet, Cambridge- Heath, 


161. GBOBdE RlCHAHD Elkinqton, Bir- 


Middx., Gent.; for iroprovemonta in 


mingliam, Watw., Gilt Toy-maker; 




for an improved method of ^ding 


fabrics. June la— Dec. la 


copper, brass, and other metals, or 


alloy of metals. June 34.- Dec. 34. 




162. Sauitbl Hall, Basford, Nott., Gent. ; 


way, Soulhwark, Window-blind ma- 








Bhuttera, which iroprovementa may 


engines, and in the method or methods 


>Uo be applied to other nseft.l pur- 


of working some parts thereof, some 


poses. June la— Dec. IB. 
151. V(LLi*M Watson, I.iverpool,ia»<:., 




to other purposes. June24.— Dec. 24. 


Mercliaut; for improvements in the 


163. Alkjiandrr Stockbb, Birmingham, 


manufacturing of sugars from beet- 






machmary tor making files. Jona 


^^^— Dec. 18. 


M.— ^W.'B.- ^^ 
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Animal beat, new apparatus for examin- 
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335 
Antilles, temperature of tbe, 138 
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Numbor of the Fellows of, 274 
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the, 371 
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Earth, surface and interior of, 370 
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Kepler's laws, 40 

Latitude and longitade, 372 

Mythology and aatrouumy, 34 

, Natural science, truths of, 41 
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Parallax, the, 37 
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Plaocl^ naming of the, 34 
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Stars, observation of the, 181 
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Barometer, renuvksble depresaion oT, V}0 
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Brussels, weather at, 273 
Canton and Macao, temperature of 
Cast-iron softened by wat«r, 276 
Caustics, inves^^tion of, 193 
Cavern of GuacWa described, 3JH 
Chemistry, a popular Course of, 1 1 






Affinity, 241 



ChemUtrv, e. populm Courae of. 

AllilioBt, the, 184 

Alkalies, decompoMtion of, 397 

Amalgam, 241 

Analj-Bis, 211 

Anituted nsture, ISG 

AttnwtioD of Gohouuu, 333 

Cai^liu? Bttnction, 23» 

Chianical iLVtiun, tlie l&ws of, 70 

CombiutiDn, supporten of, 394 

CrysUl, origin of the term, 238 

Ciystalllxation, 335 

■ Definite proportions, theory of, 302 

— ^ Diatillation, 241 

Gnrlhs, dccDtnpoeition of, 297 



ElcnoeiitaTy BuhBtanceH, 294 

^^— ElonteDta, unpondcralrLo, 296 

EleoientB, niechanical properties of 

the, 394 

Elixir of Ufe, 183 

Ejtperitnentsl clieraiatrv, 1114 

Filtration, 238 

- — Fira not aa element, 397 

Onses, properties of the, 394, 300 

He»t, agenoj of, 334 

Inflammable BUbstauccs, 395 

Met^ named, ISl 

MctHilB, physical cliaracterB of, 29S 

Metals, ebemical properties of, 296 

Nomenclature, slnCrect of, 298 

• PhiloBoplier'B stone, the, 1 80 

^— ForoBity and shrinkage, SSU 

Bepuision, 240 

Results, familiar chemical, 186, 1B7 

' Salts, chemical, 230 

■ Silver and mereury experiment, 340 

Solids, elementary, 396 

' Solution and evaporation, 333 

' Sublimation of camphor, 337 

■ Synthesia, 241 

'^nnHmulatiun, IflO 

Water, decomposition of, by C*VCQ- 

diali, 287 

Coach-springs, improvement in, 140 
Coast-aurvey, national, of the United 

Statea, 198 
Comet, the, of 1 835, appearanc 

S42, 24S, 349 
Cometary system, 

Oometa, eccentricities of, 346 
Ellipses, 344 
Identity, 345 



I, preservation of, in granaries, SI'S 
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Curretit-meler, Saxton's, descriptioo of, 

Death, uncertainty of the signs of, 273 
Dovor, botanical rambles near, 315 

- Phinta, list of, 316 

- Soil, nature of the, 315 

E^orth's surface, figure of tlie, in France, 

139 
Eelipse of the sun, rocent, remariiB on, 338 
ESbn, human, uistauce of, 211 
Eioatro-ehemical apparatus, Be«, 69 
Eleejro-ehemical decomposition, witbeut 

heat, 136 
Experiment, incredible, related by Sir 

David Brewster, 104 
Fata MorfTBun, at Gibraltar, deacribed, 

322 
Fire-proof clieat, construction of, 276 
Flamsteed, Halley, and Newton, Mr. 

Baiiy's memoir on, 83 
Gallerv of Practical Science, some acL-onnt 

of, 9', 113, 1B9 

Automatic ship and sea, 190 

Cal-oxi -hydrogen miercBcope, 11 

Carrara marble figures, 71 

CitEularto provineial soeieties, 121 

Combustion of steel, 1 1 

' Compren^bility of water, apparatus 



I States, 198 

. Comet, the, of 1835, 

L S42, 24S, 349 

^^^^_ Cometary system, on 
^^^^^*' — Comets, ecceuti 
^^^K>^ Ellipses, 344 
^ — Identity, 345 

^^■r Nmnber, 246 

1^^ Orbits, 247 
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Damoieeauand Pont^coulant on, 249 

- Halloy, Enckc, and Bieta, comets of, 



Halleys comet, 136, 342, 248, 240 
Lapltx, on Hslley'e eomet, 248 
LexeVn lost comet, 24'8 
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Saxton'H magnetie-needle, 192 

Straidard clock, by Messrs, Arnold 

and Dent, 113 

Steam-gun, the, II 
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OeodcHSical operations in India, grand, 7' 
Geology, recent researches in, 73 

Agassiz, on, 76 

Earthquake waves, 82 

EievatioD and subsidence nf land, 80 

FobbU fishes, J5 

Murohison, Mr.,and PcofessotSedg- 
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study of, 100, 251 
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386 
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Euler'B researchtB, 220 
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Magnetic axis, position of the, 380 
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Magnetic meridians, 229, 38(1 

M^netic obBervatoricB, permanent. 
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Robiaou, Professor, on tn 

ma^etism, 387 
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Horses, circulation of the blood ic 
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Human body lo^ng ila weight, 104 
Idria, visit to the quiekadver mines of, 
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Newtou, hia theory of the Tides, 16 
Niuholsou, Mr. Ptier, penuon to, 276 
Optics aJjplieJ to Chemiatry, 1 BT 
Piipicr-niBchf lea-tra' 

3»4 



I, niaunfarture of, 
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Febru&ry, 142, 214 

Juno, 4n2 

Jsoaan', 142 

March, 211, 215, 277 

May, 342, 402 
Patents, Scotoh, new, seolod an 

Fplruary, 273 

Januar}', 2711 

Marcb, 279 
Ptnmoncra, deserving, 27 
Penple, volnntary Instruct 
Perkins, Mr., lus new aleero-boiler de- 
Pip^ self-ad^ipting, deecription of, 2D5 
Planetary ephemeris, expense of the, 276 
Platinum, easy fusion of, 2ftB 
Polytoohuic Society of Cornwall, pre- 
miums offered by, 210 
(iuarteply Review and the British Asso- 

eiatiou, 97 
Qoicksilver mines of Idria, visit to, 375 
Radiation, apposing opinions on, 276 
Railway Acts, 1S3G, 275, 342, 401 

Brussels and Antwerp, 337 

Dublin and Kingstown, intome of, 71 
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Kain, annual depth of, in England, 69 
Run, recent rcseorcliea un the formation 
of, 23, 270 

British AsBOeiation on, 23 

Howanl, Mr. L., on, 2o 

PhUlips, Professor, on, 23, 24 

Increase of, in falling, 24 

On York Minster, 23 

Rats, theft of chemicals by, 20S 
Reftictor, the, at the Observatory, Bo- 

genhausen, 330 
Rivera, velocity of currents in, 66 
Road-indicator, Mr. M'Neill's, 140 
Roads, value of acclivities in, 400 
Roads, Railways, Carriages, and Canals, 

Mr. A. Gordon on, 32? 
Kocky strata, variation of tcmpcrn^irc in, 




Sawing for dx days, 211 
Science assisted by the State, G8, 341 
Science, increased diffusion of, 5 
Scientific terras, preciaon in, 269, 334, 303 
Sealing-wax, remarkable, 33S 
Sextant, double, bj.- Rowland, 212 
Shooting stats, periodic appearance of, G6 
Silver, new mode of reducing, 207 
Society for the illustration and encounigi:- 
ment of Practical Science, establish- 
ment of, 10 
South colder than tbe north, 136 
Standard scale and Etandsml yani, 209 
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boilers, inipcoven 

Safety stiipper for, 395 

— — Self-regulating apparatus for, 397 
Steam and gas, mode of preparing and 

employing, 2? 
Steel beads and studs, poliaheil, on the 

manufacture of, 42 , 

Strawberry, on the cultivation of the, 2£6 1 
Telford medals, the, 399 
Temperature, internal, of animals and 

vegetables, apparatus for indicating, 

257, 318 



-Cone 



nous, 3: 



Esperiments on man, on a earji, mid 

on dogs, 31B, 320 

The muscles, 321 

TerrestriaJmagnetiBm, 217,379, (see Hone 

Magnet! cm). 
Thermometer, convenient chemical, 70 
Tides, the, recent progrcsH of our know- 

Wge respecting them, 14 

'- Admiralty, the, observations at, 20 

Atlantic, great tide-wave from, 20 



- Britisl 



I, 18 
Association, on the, 17, 30 
British coasts, on the, 2(1 
Cotidal lines, 16, 18 

Equilihrium theory, 359 

Gravitation, the cause oT, 16 

Luhbooli, Mr., on the, 17 

Knowledge of, important IS 

Mathematical theory of, 17 

Newton's theory of, IS 

Results of researches, latest, 555 

Tide-waves, Ifi, 20 

In the Western Hemi^here, 275 

WhewoU, Mr., on, l(i, 19, 336 

Troughtoo, Mr., memoir of, 196 
Value, declared and official, 124 
United Service Museum, the, 276 
Watt, medal in honour of, 207 

of, 234 



Welle, bored, in France and Russia, 3! 

Hints on, 31 

West-India pliQit, flowering of, i 

open air, 67 
WiiwU, eurviliiioar dirocti<m of, 65 
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